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ABSTRACT

The purpose of this study was to investigate the use of Modern Teaching Technologies (MTT) among faculty
staff members at the Faculty of Education, Jazan University. The study conducted in the academic year 2016. A
Systematic random sample of (130) faculty staff members was used. The faculty staff members were asked to
express their attitudes towards the use of modern teaching technologies in educational processes. A
questionnaire was used for collecting data. The data analyzed with SPSS personal computer program.
Appropriate statistics for description (frequencies, percentage, means, standard deviations, T-Test and ANOVA
Test) were used. The results showed that: There were significant differences at the level of significance (0.05)
between faculty staff responses on the impact of the use of modern teaching technologies in the educational
process in favor of male participants. Thus, the null hypothesis (HO: pl=p2) was rejected; There were significant
differences at the level of significance (0.05) between the study participants attitudes towards the use of modern
teaching technologies in the educational process, related to experience variable. Thus, The null hypothesis was
rejected; There were no significant differences at the level of significance (0.05) between the study participants
attitudes towards the use of modern teaching technologies in the educational process, related to computer
training courses. Thus, the null hypothesis (HO) was accepted. The researcher concluded that faculty staff
members have a positive attitude towards the use of modern teaching technologies in the educational process.

The researcher, also, stated some recommendations.

Keywords : Faculty staff Members, Modern Teaching Technologies (MTT), Faculty of Education, Jazan

University.

I. INTRODUCTION internet connects those devices and connects

students to each other in the classroom, through the

Modern teaching technologies have been part of the
teaching and learning environment. It is one of the
resources that teachers use to help facilitate student
learning. The increasing variety and accessibility of
modern teaching technologies have expanded the
tools and the opportunities teachers have to use
technology. Computer devices are more powerful and
come in different forms, from those that sit on our
desks to those that sit in the palm of our hands. The
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school, and around the world. Technological devices
and networks have changed schools and classrooms
(Eady & Lockyer, 2013).

The important role of modern teaching technologies
play in education gives teachers the opportunity to
design meaningful learning experiences that embed
technology. Teachers always considered the tools and

resources that can best support learning activities for

B -
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their students. However, advances and accessibility of

modern teaching technologies have made the

possibilities seem almost endless (Cuban, 2003).

It is important for teachers to embed technology
appropriately in teaching and learning processes. A
teacher has many considerations in designing the
appropriate use of modern teaching technologies in
educational process. Teachers have to keep up to
date with the technological tools that are available to

them (ibid).

Making modern teaching technologies available in
schools does not mean that teachers will make use of
them, so it is necessarily for teacher to use them

effectively in educational process (ibid).

Teachers can embed modern teaching technologies
into students activities, such as word-processing,
presentation and publishing software, webpage
authoring tools, email, and online discussion. These
technologies allow students to communicate with
their teachers as well as with each other using text,

images, sound, and video (Eady & Lockyer, op. cit.).

Is it true that not all teachers are embedding
technology into their teaching? A significant body of
research has investigated why this occurs. Teachers
face many difficulties in using technology in the
classroom, such as lack of resources, technophobia,
and lack of training programs in the use of
technology in teaching. Some resource barriers are
being overcome with an increasing number of
computers and software applications and faster, more
reliable networks in schools. Teachers will avoid
using technology if it does not work properly or there
is a lack of technical support in their school. Teachers
also need training programs on new technology tools
that they can use in their teaching. The important

factors in the use of technology in the classroom, are

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

teacher knowledge and skills. Lack of specific
technical skills is a common reason teachers give for

not using technology (Hew & Brush, 2007).

However, teachers who undertake training programs
to build skills through professional development
activities are much more likely to integrate
technology into their teaching than those who do not

(Mueller et al., 2008).

Modern teaching technologies are an inevitable part
of society, that cause teachers to consider the
implications for them in their role as teachers and as
lifelong learners themselves. This does not mean that
teachers naturally understand how to use those
technologies appropriately. The challenge for
teachers is to draw upon their continually developing
knowledge and skills about what to teach and how to

teach (Eady & Lockyer, op. cit.).

If teachers understand the importance of integrating
modern technology into their classrooms and receive
the professional development needed in their fields,
they could become accustomed to using technology
tools; therefore, student learning and motivation

could increase (Young, 2008).

Although e-mail is well established in undergraduate
education, it is not fully integrated into the
curriculum. E-mail and computing often limit to
courses that focus on a necessary tool, such as
computer programming or statistics courses. Using e-
curriculum as an

mail in the wundergraduate

instructional tool is still relatively new, but
introducing e-mail into any curriculum has many

potential benefits (Hassett, et al. 1995).

Students and teachers both benefit from using e-mail.
Using e-mail as one of the modern technologies is the

first step in using the Internet, in research and
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education. Students who use e-mail find that teachers
are accessible for more than office hours. E-mail
extends office hours to virtually any time and place,
to the mutual convenience of faculty and students.

(ibid).

E-mail allows students and teachers to join with each
other and students themselves and other learners,
from all over the globe, in discussions of mutual
educational interest. This enlarged "peer group"
brings together people from other cultures, religions,
educational systems, and political systems, enriching

students on the local campus (ibid).

Internet use in classrooms helps both teachers and
students to share information with each other, to
discuss the opinions of other users, and to
communicate with people from different locales in
common interest areas. Internet use helps students,
skills

researching without guided instruction. Appropriate

acquire the needed for searching and
classroom techniques can help students acquire skills

and desired behavior more efficiently (Sezer, 2010).

Using email as an educational tool can create a
healthy academic atmosphere via better interaction
between the staff member and student, and students
themselves (Sadat & Rahman, 2015).

Internet and websites provide information in
different areas through the use of words, pictures,
illustrations, voices, and images. This information is
offered to an unlimited number of users over the
world with low costs in virtual platforms, making the
web an unrivalled form of entertainment and

consumption (Lateh & Raman, 2005).

(2003)

examined the differences between the second-grade

Dreaweesh study was conducted to

students in the achievement of the science subject by
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means of a multimedia program and the traditional
method of teaching at the levels of (remember,
understanding, application), in the Bloom Taxonomy,
of each individual. The sample was randomly selected
(control group and experimental group). The
researcher has built a test of achievement in the light
of the content and has been verified the validity and

stability. The study concluded the following results:

There were no significance differences at the level of
significance (0.05) between the average of the
experimental group and the control group in the pre-
measurement of the achievement level, in the light of
the Bloom Taxonomy (remember, understanding,
application), indicating the homogeneity of the
experimental and control groups and similar before

the procedure Experience.

There were significant differences at the level of
significance (0.05) between the experimental group
and the control group average in the post-
measurement of the achievement level in the light of
the Bloom classification (remember, understand,

application) in the favor of the experimental group.

Al-Nadawi (2012) studied the importance of using
educational techniques and their role in developing
methodologies of physical education and their
importance in choosing and organizing the method
followed. The researcher hypothesized a statistically
significant relationship between the use of
educational techniques and developing physical
education methodologies. The researcher made a (26)
items survey after shown on a panel of experts. The
study sample was (23) teachers at the Colleges and
departments with physical education methodologies
at the University of Mosul. The researcher concluded
that, educational techniques have an important role
in choosing and organizing the desired methodology.

The researcher recommended that, the necessity of
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using teaching aids by the teaching or the educational
techniques that coincides with the content and goals
of the lesson and the necessity of verifying
educational techniques to make them more useful

and interesting.

Also, Al-Ajlooni (2009) set up a study to examine the
reality of ICT in the Faculty of Educational Sciences
at the University of Jordan, the availability of
infrastructure, the extent of use by graduate students
in the college, and the obstacles to use. The study
sample were all the graduate students in the Faculty
of Educational Sciences at the University of Jordan
who registered during the second semester of the
academic year 2006/2007. The study sample was (819)
students, distributed to (551) master students and
(302) Ph.D. students. A questionnaire was used for
The

development of computer tools and devices available

collecting data. results showed that the
in the computer labs in the Faculty of Educational
Sciences is good in number and proportion; the
laboratories of the Faculty of Educational Sciences
possess software with general objectives. The main
obstacle facing the use of ICTs is the lack of hardware
in computer labs, the low speed of data processing
devices, the large number of students in one subject,
the lack of software programs, and the lack of
adequate training for faculty members on the use of
the Internet. The results did not reveal any
significant differences at the level (0.05 = «) in the
degree of the use of postgraduate students in
information technology related to gender and degree

(M.Sc., Ph.D.).

Nagel (2018) study examined the use of teaching
technologies in the classroom among the teacher at
Mid-America Nazarene University. The study sample
was (1000 ) teachers who've been in the profession
for a minimum of five years. The result indicated that

teachers are most positive about technology in the

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

classroom, it also makes students more productive,
and it stimulates students more intellectually. The
teaching technologies brought the classroom into the

modern era and enhanced learning and teaching.

The study of Al-Fahmi (2012) aimed to Recognize the
importance of using e-learning in teaching social
subjects from the point of view of secondary school
teachers in Macca city, Saudi Arabia. A descriptive
study approach was used. The study population
contained all the teachers of the social subjects in
Mecca that reached (190) teachers. A random sample
from the study population (110) was chosen. A
questionnaire was used as study Techniques. The data
were analysed by SPSS program. The statistical
analysis included: the mean, Standard Deviation, T-
Test, Variance Analysing. The study showed the
following results: There were significant differences
at the level (0.05) relating the importance of using
the electronic teaching in teaching the social subjects
in favor of the variable (years of experience); There
were no significant differences at the level of
significance (0.05) between the average of the degree
of the studied sample relating the importance of
using the electronic teaching in teaching the social
subjects. There were significant differences at the
level (0.05) relating the usage for the teachers who
have training courses, relating the difficulties in using
it in favor of the teachers who do not have training
courses; There were no significant differences at the
level (0.05) between the average of the degree of the
studied sample relating the importance of using the
electronic teaching in teaching the social subjects
according to their knowledge of using the computer;
There were significant differences at the level (0.05)
relating the usage for the teachers who know how to
use the computer, relating the difficulties in using it
in favor of the teachers who do not know how to use
the computer. In light of the results of the study, the
recommended the The

researcher following:
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necessity for the competent authorities to adopt
electronic teaching project and apply it in schools.
The

suggestions to the current study.

researcher also provided many relevant

In the same way, Mohamed (2013) conducted a study
to investigate the attitudes of faculty members at the
Faculty of Education Hantoub towards the use of e-
learning methods and techniques and their
relationship with gender, academic level and years of
experience. In order to know these trends, the
researcher constructed a questionnaire and verified
its validity. The researcher used the descriptive
analytical method. The study concluded that there
were positive attitudes towards the use of e-learning
methods and techniques. There were statistically
significant differences between male and female
attitudes in favor of males, and there were no
differences attributable to academic level and years of

experience.

II. METHODS AND MATERIAL

Sample and Data Collection

The sample of the study consisted of (130) subjects,
who had been chosen from the population of faculty
staff members who teach in different programs in the

College of Education at Jazan University.

The sample had been selected from the study
population by using a systematic random sample. A
Questionnaire was used for collecting data. The
researcher had measured the validity and reliability
of the questionnaire by using: Pearson Correlation
Coefficient and Cronbach Alpha Coefficient. The
researcher had used Likert Scale. A typical three-
level Likert item had been used in the questionnaire,
the three-level Likert item as follows: (Agree), (to
some extent), (Disagree). The data were analyzed

with SPSS personal computer program.
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Analysing Data

All data were analyzed with the SPSS personal
computer program. Appropriate statistics for
description (frequencies, percentage, means, standard

deviations, T-Test and ANOVA Test) were used.

The hypotheses

1- There are positive attitudes in faculty staff
responses towards the use of modern teaching
technologies in the educational process.

2- There are no significant differences at the level of
significance (0.05) between faculty staff responses on
the impact of the wuse of modern teaching
technologies in the educational process, related to
gender variable.

HO: pl=p2

HA: pl#p2

3- There are no significant differences at the level of
significance (0.05) between faculty staff responses on
the impact of the wuse of modern teaching
technologies in the educational process, related to
experience variable.

HO: pl=p2=p3

HA: pl#p2#u3
4- There are no significant differences at the level of
significance (0.05) between faculty staff responses,
related to computer training course variable.

HO: pl=p2=p3

HA: pl#p2#u3

(or at least two means are not equal)
IIL.LRESULTS AND DISCUSSION

Research participants

The research participants consisted of (130) faculty

staff members, who participated in this study and

filled out and submitted the questionnaire. All
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participants were members of the faculty of
education, Jazan University. Information pertaining
to the personal and vocational details of the study

group is given in Table (1).

TABLE (1): PERSONAL DATA OF FACULTY STAFF
MEMBERS
) Variable Frequency
No Variable %
Type (F)
1. Gender Male 21 16.2
Female 109 83.8
2, Education Bachelor 2 1.5
Level Master 42 32.3
Science
Ph.D. 86 66.2
3. Specialization Science 75 57.7
Arts 55 42.3
4. Background Education 84 64.6
Non- 46 35.4
Education
5. Occupation Teaching 2 15
Assistant
Lecturer 42 32.3
Assistant 70 53.8
Professor
Associate 12 9.2
Professor
Professor 4 3.1
6. Experience Less than 5 41 315
years
5-10 years 21 16.2
More than 68 52.3
10 years
7. Computer No training 16 12.3
Training courses
One 22 16.9
training
course
Two 31 23.8
training
courses
More than 61 46.9
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Variable Frequenc
No Variable quency %
Type (F)
two
8. Technology  No training 29 22.3
Training courses
9. One 25 19.2
training
course
10. Two 29 22.3
training
courses
11. More than 47 36.2
two
Personal data of faculty staff members
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Figure (1): Personal Data of Faculty Staff Members

Table (1) and Figure (1) showed that (16.2%) (f: 21)
of the study participants were male, with (83.8%) (f:
109) female. In review of education level correlation,
Ph.D. is the largest group (66.2%) (f: 86), master
science is the second largest (32.3%) (f: 42) and
bachelor is third largest (1.5%) (f: 2). In review of
specialization correlation, science is the largest group
(57.2%) (f: 75), arts is the second largest (42.3%) (f:
55). In the term of education background correlation,
education is the largest group (64.6%) (f: 84), non-
education is the second largest (35.4%) (f: 46). In
review of occupation correlation, assistant professor
is the largest group (53.8%) (f: 70), lecturer is the

second largest (32.3%) (f: 42), associate professor is
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third largest (9.2%) (f: 12), professor is the fourth
largest (3.1%) (f: 4), and teaching assistant is the fifth
largest (1.5%) (2). In terms of experience correlation,
the largest group has more than 10 years' experience
(52.3%) (f: 68), the second largest group has less than
5 years' experience (31.5%) (f: 41), while those with 5
to 10 years' experience is the third largest (16.2%) (f:
21). In review of correlation of computer training
programs, those who attended more than two
training courses are in the largest group (46.9%) (f:
61), those who attended two training courses are in
the second largest (23.8%) (f: 31), those who attended
one training course are in the third largest (16.9%) (f:
22), and those who not attended any training courses
are in the fourth largest (12.3%) (f: 16). In the term of
correlation of technology training programs, those
who attended more than two training courses are in
the largest group (36.2%) (f: 47), those who attended
two training courses, and who not attended any
training courses are in the second largest (22.3%) (f:
29), and those who attended one training course are
in the third largest (19.2%) (f: 25).

The first hypothesis : There are positive attitudes in
faculty staff responses towards the use of modern

teaching technologies in the educational process.

To verify this hypothesis the questionnaire was
divided to five aspects, each aspect consisted of a
number of items. Mean and Std. Deviation values for

each item were calculated.

Questionnaire Aspects

The first aspect: Culture of using modern teaching

technology

The first aspect consisted of twelve items (1, 3-4, 6-7,
9, 11, 13, 17, and 25-27). Mean and standard

deviation for the first aspect items (Faculty staff
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culture on using modern teaching technology) were
analysed. Table (2) displayed the mean and standard

deviation analysis.

Table (2) : Mean and Standard Deviation Analysis for
Faculty Staff Culure On Using MTT

No. Item Mean Standard

Deviation

1.  Computer is one of the 2.95 0.23

basics modern teaching
technologies

2. Computer learning is 2.96 0.19
essential for every faculty
member

3. Iam proficient in dealing  2.68 0.48
with computers

4. Ineed training for using 1.89 0.83
the presentation program

5.  Itis important to 292 0.31
constantly train on the
latest presentation
software

6. I'm good in using 2.84 0.40
Microsoft Word program

7.  Learning the Internet is 2.97 0.17

essential for every faculty

member

8.  Thave the skill of
searching through the

2.78 0.47

internet

9.  Ineed training in usinge-  1.85 0.81
mail in the learning
process

10. Ican connect the data 2.38 0.76
projector to the computer
easily

11. Ihave the knowledge of 250 0.66

running the data

projector
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No. Item Mean Standard
Deviation
12. I face difficulties in 1.72 0.72

adjusting the data
projector with the

computer

Table (2) showed values of standard deviation &
Mean for the study sample culture on using MTT.
The biggest mean value (2.97) and standard deviation
(0.17) is for participants who see the learning of the
Internet is essential for the faculty member. The
second biggest mean value (2.96) and standard
deviation (0.19) is for those who see the computer
learning is essential for the faculty staff. The third
biggest mean value (2.95) and standard deviation
(0.23), is for the participants who see computer is one
of the basics modern teaching technologies. The
fourth biggest mean (2.92) and standard deviation
(0.31) is for the participants who see constantly
training on the latest presentation software is
important for faculty staff members. The fifth biggest
mean (2.84) and standard deviation (0.40) is for the
participants who have the skill of using Microsoft
Word application programs. The sixth biggest mean
(2.78) and standard deviation (0.47) is for the
participants who have the skill of searching through
the internet. The seventh biggest mean (2.68) and
standard deviation (0.48) is for the participants who
are proficient in dealing with computers. The eighth
biggest mean (2.50) and standard deviation (0.66) is
for the participants who have the knowledge of
running the data projector. The Ninth biggest mean
(2.38) and standard deviation (0.76) is for the
participants who can connect the data projector to
the computer easily. The Tenth biggest mean (1.89)
and standard deviation (0.76) is for the participants

who need training for using the presentation program.

The eleventh biggest mean (1.85) and standard

deviation (0.81) is for the participants who need
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training in using e-mail in the learning process. The
twelfth biggest mean (1.72) and standard deviation
(0.72) is for the participants who face difficulties in

adjusting the data projector with the computer.

It is clear from the above that the faculty staff
members at the college of education, Jazan university
have the culture

of using modern teaching

technology in educational process.

The second aspect: Reality of use of modern teaching

technologies in educational process

The reality of use of modern teaching technologies in
teaching consisted of nine questionnaire items (2, 5,
8, 18-19, 21, 31, 37, 38). Mean and standard deviation
for the second aspect items (Reality of use of modern
teaching technologies in educational process) were
analysed. Table (3) displayed the mean and standard

deviation analysis.

Table (3): Mean And Standard Deviation Analysis of

The Reality of Use Of MTT
Standard
No. Item Mean L.
Deviation
1.  Tuse computer in teaching
291 0.29
process
2.  The use of computers helps
students to learn problem 2.75 0.43
solving skills
3. I use the presentation
program in preparing my 2.54 0.65
lectures
4.  Ireceived students'
i ) ) 1.65 0.82
assignments via email
5. Tuseemailasa
communication channel
1.89 0.81
between me and my
students
6. I have a website 2.35 0.93
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Standard
No. Item Mean L.
Deviation
7.  Iprefer to use modern
teaching technologies in 2.67 0.60
teaching my courses
8.  Icanreach my students to
the d f mast
.e egree of mastery 9.0 0.83
without the use of modern
teaching technologies
9.  The traditional teaching
method gives better results
1.61 0.74

than using modern

teaching technologies

Table (3) showed values of standard deviation &
Mean for the study sample reality of use of MTT. The
biggest mean value (2.91) and standard deviation
(0.29) is for participants who are using computer in
teaching process. The second biggest mean value
(2.75) and standard deviation (0.43) is for participants
who see that, the use of computers helps students to
learn problem solving skills. The third biggest mean
value (2.67) and standard deviation (0.60), is for those
who prefer to use modern teaching technologies in
their classrooms. The fourth biggest mean (2.54) and
standard deviation (0.65) is for the participants who
use the presentation program in preparing their
lectures. The fifth biggest mean (2.35) and standard
deviation (0.93) is for the participants who have
websites. The sixth biggest mean (2.02) and standard
(0.83) is for the

mentioned that, they can reach the student to the

deviation participants who
degree of mastery without the use of modern
teaching technologies. The seventh biggest mean
(1.89) and standard deviation (0.81) is for the
participants who use email as a communication
channel between them and their students. The eighth
biggest mean (1.65) and standard deviation (0.82) is
who received students'

for the participants

assignments via email. The ninth biggest mean (1.61)
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and standard deviation (0.74) is for the participants
who see that, the traditional teaching method gives

better results than modern teaching technologies.

According to the results of the study, the faculty staff
members have positive attitudes towards the reality
of use of modern technologies in educational process,
except for reach the student to the degree of mastery
without the use of modern teaching technologies
(34.6%) (f: 45) of the participants answered with
(Agree) which approximately similar to (33.1%) (f: 43)
who answered with (Disagree), receiving students'
assignments via email (56.9%) (f: 74) answered with
(Disagree), while only (21.5%) (f: 28) answered with
(Agree), using email as a communication channel
between them and their students (39.2%) (f: 51)
answered with (Disagree), while only (27.7%) (f: 36)
answered with (Agree), and who prefer traditional
teaching methods than using modern technologies
(54.6%) (f: 71) answered with (Disagree), while only
(15.4%) (f: 20) answered with (Agree).

The third aspect: The benefit of modern teaching
technologies to faculty staffand student
The benefit of modern teaching technologies to

faculty staff and student consisted of nine
questionnaire items (15-16, 19, 22-23, 30, 33-34, 36).
Mean and standard deviation for the third aspect
items (The benefit of modern teaching technologies
to faculty staff and student) were analysed. Table (4)

displayed the mean and standard deviation analysis.
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Table (4): Mean and Standard Deviation Analysis of
The Benefit of MTT to Faculty Staff

Standard

Deviation

No. Item Mean

1.  I'm asking my students to 2.60 0.59
search for some
information through the
Internet

2.  lTurge my students to make 2.77 0.45
use of the information
available on the Internet

3.  On my website I upload 1.56 0.78
lectures and information
that benefit the student

4. Ioften urge mystudentsto 1.73 0.83
browse my website

5.  The use of modern 2.85 0.40
teaching technologies
facilitates student's
understanding

6.  E-learning techniques help  2.74 0.46
students connect
theoretical and practical
concepts

7.  Modern teaching 2.77 0.45

technologies help students

to develop their creative

skills

Table (4) showed values of standard deviation &
Mean for the study sample benefit of modern
teaching technologies. The biggest mean value (2.85)
and standard deviation (0.40) is for participants who
see that the use of modern teaching technologies
facilitates student's understanding. The second
biggest mean value (2.77) and standard deviation
(0.45) is participants who are urging their students to
make use of the information available on the Internet,

and, also, who see that the modern teaching
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technologies help students to develop their creative
skills. The third biggest mean value (2.74) and
standard deviation (0.46), is for those who see the e-
learning techniques help students in connecting
theoretical and practical concepts. The fourth biggest
mean (2.60) and standard deviation (0.59) is for the
participants who are asking their students to search
for some information through the Internet. The fifth
biggest mean (1.73) and standard deviation (0.83) is
for the participants who often urge their students to
browse their website. The sixth biggest mean (1.56)
and standard deviation (0.78) is for the participants
who uploaded their lectures and information that

benefit the students on their websites.

According to the study results, the faculty staff
members have positive attitudes towards the benefit
of modern teaching technologies to faculty staff and
student, except for uploading lectures on their
websites (61.5%) (f: 80) answered with (Disagree),
while only (17.7%) (f: 23) answered with (Agree),
urging their students to browse their website (50.8%)
(f: 66) answered with (Disagree), while only (23.8%)
(f: 30) answered with (Agree).

The fourth aspect: The technology infrastructure

The technology infrastructure consisted of five
questionnaire items (10, 14, 24, 28, and 29). Mean
and standard deviation for the fourth aspect items
(The benefit of modern teaching technologies to
faculty staff and student) were analysed. Table (5)

displayed the Mean and standard Deviation analysis.

10
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Table (5): Mean and Standard Deviation Analysis of

Technology Infrastructure

No. Item Mean Standard
Deviation

1.  Data projector is an 291 0.29
important devices in the
classroom

2. The Internet is available in ~ 1.29 0.70
the lecture rooms

3.  The classrooms were 2.23 0.96
equipped with data
projectors

4.  The classroom were 2.35 0.91
equipped with electrical
connections

5. Classrooms contain 1.88 0.90

platforms for laptops

Table (5) showed values of standard deviation &
Mean for the technology infrastructure. The biggest
mean value (2.91) and standard deviation (0.29) is for
participants who see that data projector is an
important devices in the classroom. The second
biggest mean value (2.35) and standard deviation
(0.91) is participants who see that, the classrooms
were equipped with electrical connections. The third
biggest mean value (2.23) and standard deviation
(0.96), is for those who see that, the classrooms were
equipped with data projectors. The fourth biggest
mean (1.88) and standard deviation (0.90) is for the
participants who mentioned that, the classrooms
contained platforms for laptops. The fifth biggest
mean (1.29) and standard deviation (0.70) is for the
participants who stated that, the Internet is available

in the lecture rooms.

It is clear from the above that college of education,
Jazan university have the infrastructure for modern

technologies, except the availability of the Internet in
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lecture rooms (84.6%) (f: 110) of participants who
answered with (Disagree), while only (13.8%) (f: 18)
of them answered with (Agree), and the availability
of platforms in the classrooms (46.9%) (f: 61) of the
participants answered with (Disagree), while (35.4%)

(f: 46) were answered with (Agree).

The fifth aspect: Obstacles to use

The Obstacles to use consisted of four questionnaire
items (20, 32, 35, and 37). Mean and standard
deviation for the fifth aspect items (The Obstacles to
use of modern teaching technologies in educational
process) were analysed. Table (6) displayed the mean

and standard deviation analysis.

Table (6) : Mean and Standard Deviation Analysis for
Obstacles to Use

NO Mea Standard
Item . .
n Deviation
1. E-mail takes a lot of 1.89 0.72
my time
2. The use of modern 1.72 0.71
teaching technologies
adds a burden to the
faculty member
3. The use of modern 1.60 0.72

teaching technologies
in teaching wastes a

lot of my time

Table (6) showed values of standard deviation &
Mean for the obstacles to use. The biggest mean value
(1.89) and standard deviation (0.72) is for participants
who see that, e-mail takes a lot of their times. The

second biggest mean value (1.72) and standard

11
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deviation (0.71) is participants who see that, the use
of modern teaching technologies adds a burden to the
faculty member. The third biggest mean value (1.60)
and standard deviation (0.72), is for those who see
that, the use of modern teaching technologies in

teaching wastes a lot of their times.

According to the study results, the faculty staff
members have positive attitudes towards obstacles to
use. That means, most of the participant stated that,
there were no obstacle to use of modern technologies

in educational process.

So, according to the results of participant responses to
the questionnaire aspects, the study participants have
a positive attitude towards the use of modern

teaching technologies in the educational process.

The second hypothesis: There are no significant
differences at the level of significance (0.05) between
faculty staff responses on the impact of the use of
modern teaching technologies in the educational
process, related to gender variable.

HO: pl=p2

HA: pl#p2
This hypothesis aimed to indicate whether the
gender variable has an impact on faculty staff
members attitudes towards the use of modern
teaching technologies in the educational process. To
test this hypothesis, the T-test was used for the
difference between two independent sample averages

and the results were shown in Table (7).

Table (7): Mmeans & Std. Deviation & T-Test Values of Study Participants

] 95% confidence
Std. Sig. .
Gender N Mean o t df ) Interval Sig.
Deviation (2 tailed)
Lower | Upper
Male 21 3.62 0.59 4.047 | 51.781 0.000 0.339 1.008 Sig.
Female 109 2.95 1.10

Table (7) showed that the mean value of males'
attitudes towards the impact of the use of modern
teaching technologies in the educational process
(3.62), whereas the females' mean value is (2.95). The
calculated t value is (4.047) which is bigger than
statistical table t value (2.000), df (51.781). As Cal t >
Tab t, and Sig. (2-tailed) (0.000) is less than 0.025.
This indicated that there were significant differences
at the level of significance (0.05) between male and
female participants in favor of male participants.
Thus, the null hypothesis (HO: ul=p2) was rejected
and alternative (HA: pl=p2) was accepted.
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The third hypothesis: There are no significant
differences at the level of significance (0.05) between
faculty staff responses on the impact of the use of
modern teaching technologies in the educational
process, related to experience variable.

HO: pl=p2=p3

HA: pl#p2+u3
This hypothesis aimed to indicate whether the
experience variable has an impact on faculty staff
members attitudes towards the use of modern
teaching technologies in the educational process,
related to experience variable. To test this hypothesis,
the One ANOVA Test was used. Table (8) showed

12
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means and standard deviation values of the study

participants.

Table (8): The Table Present the Means & Std. Deviation Values of Study Participants

Variable (Experience) N Mean Std. Deviation 95% Confidence Interval
Lower Upper
Less than 5 years 41 1.92 0.264 1.843 2.010
5-10 years 21 1.66 0.483 1.447 1.886
More than 10 years 68 1.93 0.271 1.848 2.028

Table (8) showed the mean & std. deviation values of
study participants' attitudes towards the use of
modern teaching technologies in the educational
process, related to experience variable. The mean
value of participants who have more than 10 yeas'
experience reached (1.93), whereas the mean value of
the participants who have experience less than 5
(1.92),
participants who have from 5-10 years' experience
reached (1.66), so, as showed in table (8), pl#u2=p3.
To verify this result, one-way ANOVA test was used,

years reached and the mean value of

as appeared in Table (9).

Table (9): The Table Presents One Way Anova Test
to Find Out Differences Between Study Participants

According to Experience Variable

Sourcesof Sumof df Mean F Sig.
contrast  squares squares

Between 0940 2 0470 3.581 0.031

groups

Within 16.668 127 0.131

groups

Total 17.608 129
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Table (9) showed calculated (Cal) (F) value as an
the

participants attitudes towards the use of modern

indication of differences between study
teaching technologies in the educational process,
related to experience variable. Cal (F) value was
(3.581), whereas (F) value that derived from
statistical table (Tab) was (2.995). Since Cal (F)
value>Tab (F) value, and also level of significant
adopted for this study (0.05)> (0.031). Thus, the null
hypothesis (HO) (There are no significant differences
at the level of significance (0.05) between the study
participants attitudes towards the use of modern
teaching technologies in the educational process,
related to experience variable) was rejected. Once the
null hypothesis was rejected, we have to determined
which of the means is not equal, to verify this,
comparison differences was used to compare each
two mean values together, the hypotheses for this is

as follows:
HO: pi=yj,

HA: pi+yj, i<j=1,2,3

13
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Table (10): The Table Presents Multiple Comporision To Compare Mean Values Together

. . . . Mean Std. ) 95% Confidence
Experience(i) Experience(j) . . Sig.
difference (i-j)  Error Interval
Lower Upper
LCD Less than 5 years 5-10 years 0.260* 0.972 0.008 0.068 0.453
More than 10
0.088 0.072 0.218 -0.053 0.230
years
5-10 years Less than 5 years -0.260" 0.972 0.008 -0.453 -0.618
More than 10
-0.272* 0.904 0.006 -0.351 0.007
years
More than 10
Less than 5 years -0.088 0.072 0.218 -0.230 0.053
years
5-10 years 0.272* 0.904 0.006 -0.007 0.351

*The mean difference is significant at the (0.05) level

Table (10) showed the comparison mean values,
which compared each two mean values together to
determine which is significance. The researcher
notice that: The differences between mean values of
(Less than 5 years) group and (5-10 years) group is
significance. The difference between mean values of
(Less than 5 years) group and (More than 10 years)
group is not significance. The difference between
mean values of (5-10 years) group and (More than 10

years) group is significance.

The fourth hypothesis: There are no significant

differences at the level of significance (0.05) between

faculty staff responses on the impact of the use of
modern teaching technologies in the educational

process, related to computer training variable.

HO: pl=p2=p3
HA: pl=p2+#p3
(or at least two means are not equal )

This hypothesis aimed to indicate whether the
computer training variable has an impact on faculty
staff members attitudes towards the use of modern
teaching technologies in the educational process. To
test this hypothesis, the ANOVA test was used. Table
(11) showed means and standard deviation values of

the study participants.

Table (11): The Table Presesnts The & Std. Deviation Values of Study Participants

Variable N Mean Std. deviation 95% Confidence Interval
Lower Upper
No computer training found 16 2.00 0.000 2.000 2.000
One computer training course 22 1.95 0.213 1.860 2.049
Two  computer  training 31 1.81 0.402 1.059 1.953
courses
More than two courses 61 1.77 0.424 1.662 1.879
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Table (11) showed that, there is a large convergence
between the mean values of study participants'
attitudes towards the use of modern teaching
technologies in the educational process, due to
computer training courses. The mean value of the
participants who were not attended any computer
course reached (2.00), whereas the mean value of
participants who attended one computer course
reached (1.95), and the mean value of participants
who attended two computer courses reached (1.81),
and the mean value of participants who attended
more than two computer courses reached (1.77). To
verify this result, one-way ANOVA test was used, as
appears in Table (12).

Table (12): The Table Presents One Way Anova Test
to Find Out Differences Between Study Participants
According to Age Variable

Sourcesof Sumof df Mean F Sig.
contrast  squares squares

Between 1.028 3 0.343 2.603 0.055

groups

Within 16580 126  0.132

groups

Total 17.608 129

Table (12) showed calculated (Cal) (F) value as an

indication of differences between the study
participants attitudes towards the use of modern
teaching technologies in the educational process due
to computer training courses. Cal (F) value was
(2.603), (F) wvalue
statistical table (Tab) was (2.995). Since Tab (F)
value>Cal (F) value, and also level of significant
adopted for this study (0.05)<(0.055). Thus, the null

hypothesis (HO) (There are no significant differences

whereas that derived from

at the level of significance (0.05) between the study

participants attitudes towards the use of modern
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teaching technologies in the educational process, due

to computer training courses) was accepted.

IV.CONCLUSION

Personal data of the faculty staff members was
analysed. (83.8%) of the study participants were
female staff members; (66.2%) of participants were
Ph. D. holders; (57%) of participants were science
specialization; (64.6%) of participants were faculty
staff who related to the field of education; (53.8%) of
the participant were assistant professors; (53.3%) of
study participants were had experience more than
five years; (46.9%) of the participants were attended
more than two computer training courses; (36.2%) of
the participants attended more than two technology

training courses.

According to the participants' responses to the
questionnaire aspects, the study participants have a
positive attitudes towards the use of modern teaching

technologies in the educational process.

There are significant differences at the level of
significance (0.05) between faculty staff responses on
the impact of the wuse of modern teaching
technologies in the educational process in favor of
male participants. Thus, the null hypothesis (HO:

pl=p2) was rejected.

There are significant differences at the level of
significance (0.05) between the study participants'
attitudes towards the use of modern teaching
technologies in the educational process, related to
experience variable. Thus. The null hypothesis was

rejected.
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There are no significant differences at the level of
significance (0.05) between the study participants'
attitudes towards the use of modern teaching
technologies in the educational process, due to
computer training courses. Thus, the null hypothesis

(HO) was accepted.

The researcher concluded that, faculty staff members
have a positive attitude towards the usage of modern

teaching technologies in the educational process.

V. RECOMMENDATIONS

Modern teaching techniques are a vital technique in
the teaching and learning process. In order for faculty
staff members to make effective use of them, they

must be involved in appropriate training programs.

Although the use of modern teaching technologies is
inexpensive, there are still faculty staff members who

are unable to use them in the classroom.

The learning environment needs more attention and
more facilities so that a faculty staff member can use

modern teaching techniques in the classroom.
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ABSTRACT

Based on the results of the study, it was found that in learning to write poetry, Brebes Regency High School
students found problems and needs of teachers and students, namely (1) the importance of developing
interesting and fun writing poetry learning, (2) the importance of the knowledge learning process in writing
poetry (3) There are still teachers who have not applied the right learning model in learning to write poetry, (4)
the importance of using appropriate media in learning to write poetry, and (5) the importance of introducing
students to multicultural learning in writing poetry. Based on the analysis of the needs of teachers and students
the results needed are needed to develop learning to write poetry as follows: (1) easy to use by high school

teachers wherever they are, (2) learning that is active, innovative, creative, effective and fun, and (3) improving

social sense between friends and training to dare to write poetry with confidence.

Keywords : Learning, Writing Poetry, High School Students

I. INTRODUCTION

Learning is at the core of the overall education
process. The quality of teaching and learning is
determined by all the components involved in it,
especially those in the teaching-learning process,
namely teachers and students. This can motivate the
teacher to improve the role and competence because
the teaching-learning process and student learning
outcomes are largely determined by the teacher as
the facilitator. Teachers must be able to learn well,
especially in developing learning plans. Teachers
must be able to carry out creative and innovative
learning so that they grow creatively (Mulyaningsih,
Suwandi, Setiawan, & Rohmadi, 2018) and have high
imaginative power in students who are learning,
besides that teachers must be able to provide

objective assessments to students.

The success of the teaching-learning process requires

the involvement of several elements of teaching,

IJSRST196475 | Received 01 Sep 2019 | Accepted : 11 Sep 2019 | September-October-2019 [ 6 (5) : 18-25]

namely teachers, students, subject matter, teaching
media, goals, teaching methods, and other supporting
facilities. The teaching device cannot stand alone.
Each element has its own role in producing the
teaching-learning process. Thus, success requires the
integrity of each element. The teacher is the main
element in learning because the spirit in the
classroom in learning is a teacher, it is proper for the
teacher to have four teacher competencies, namely

pedagogic, professional, personal, and social.

The role of the teacher in teaching and learning
activities is not just to convey knowledge to students,
but also to provide guidance, direction, motivation,
and good character formation. The dominance of
teachers in the learning process, especially writing
poetry also causes more students not to have a role
and passively involved, students are waiting for the
offerings from the teacher rather than finding and
finding their own knowledge, skills, and attitudes

they need. Such conditions do not support the
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improvement of the quality of education, especially
the quality of teaching Indonesian in learning to
write poetry in schools. Is it true that the failure of
learning Indonesian especially in writing poetry is
caused by the lack of involvement of students in the
teaching-learning process, and the lack of proper
teaching-learning principles. It is not right if students
are not involved in learning, because learning
Indonesian primarily achieves the success of four
language skills, namely listening, speaking, reading

and writing.

Poetry according to the Horace concept, has utile and
dulce functions which are useful and enjoyable or
entertaining (Teeuw, 1988). Poetry is useful because
the process of its creation is through contemplation
of life and life so that there is something that the poet
wants to convey through his poetry and something
that is useful /useful for the reader. Besides being
useful, poetry is also entertaining because it is
aesthetic and aesthetic poetry can be enjoyed, among
others through diction, imagine, concrete words, a

figure of speech, verification, and typography.

Until now poetry writing is done in schools and in a
This

learning to write poetry is recognized as having

number of universities. happens because
functions and benefits for human life. Poetry writing
learning functions to train students' language skills,
namely to train imagination in order to be able to
pour ideas so that writing skills become more
qualified (Mulyaningsih, 2015). Learning to write
poetry in high school aims to improve the ability of
students to practice sharpening reasoning,
imagination, sensitivity to society, culture, and the
environment. The material for writing poetry is
found in the learning taught in class X, which is to

recognize poetry.
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Learning to write poetry has tended to be related to
natural conditions and romance, besides that the
teacher in delivering poetry writing subject matter
paid less attention to students having diverse
backgrounds, diverse economic status, different tribes,
different religions, and competence in writing poetry
which is not the same. Students are not directed to
create or write multicultural poetry but tend to write
poems that are themed (eg the theme of education,
heroism, romance, environment) so that what
happens is ignoring pluralism and cultural diversity.
The multicultural diversity in the classroom is

actually a portrait multicultural picture.

Learning to write poetry is an aspect of skill that
directs students to practice creative writing. Poetry is
a description of various social events, regarding fraud,
insult, betrayal, robbery, theft, seizure, desecration,
and so on. In addition, the poem also describes joyful
events, matters of help, agreement of friendship,
romance and so on. These various social events are
multicultural phenomena that are interrelated in the
student environment, for which learning to write
poetry needs to elevate cultural or multicultural

diversity in the student environment.

Poetry gives us about human knowledge as social
beings, who are involved in social problems.
Imaginatively poetry can interpret basic human
situations, which can be suffering from injustice,
struggle for power, human conflict with fellow
human beings, rebellion against God's law or human
law itself. Humans as social beings and cultural
beings are basically influenced by human values.
These values are in the form of ethics that are closely
related to morality and aesthetics that are associated

with a sense of beauty (Ismawati, 2013).

Learning to write poetry needs to be developed so

that students have a high awareness in determining
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the most appropriate choices as life guidance in the
future with various communication tools. One of
them is by integrating on Indonesian language
subjects. Thus, learning Indonesian is a medium that
can bridge through creative writing skills in high
school (SMA) needs to be done because students live
in diverse communities. In accordance with the
purpose of learning to write poetry, namely to
improve students' ability to appreciate literature,

multicultural phenomena need to be presented.

Based on the observation of learning from five high
schools in Brebes district namely Brebes High School
3, Wanasari High School, Larangan High School,
Bulakamba High School, Tanjung High School, it was
observed that the quality of learning to write poetry
The

implementation of learning to write poetry is still

was thematic, and of poor quality.
dominated by teachers or teacher-centered. Teachers
use the lecture method more and theorize, while the
condition of students is known to be less active and
less interested in learning to write poetry. Students
assume that writing poetry is not useful to prepare for
their future, so students are less active in issuing their
ideas in the practice of writing poetry, besides the
situation and condition of students in participating in
learning to write poetry is not conducive. Students
who sit behind tend to be less concentrated in
listening to the teacher's explanation because it

begins to not like the practice of writing poetry.

Based on this background, a dissertation study was
carried out with the title "Development of Poetry
Writing Learning Based on Multicultural Education
with the Synectic Model of Brebes Regency High
School students" who followed the ten steps of
research and development proposed by Borg & Gall
(1988) which later by Sukmadinata (2012) modified
into four stages, including the exploration phase,

development of prototype models, model testing, and
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dissemination. This paper is part of the research on

developing the learning model, namely the
exploration phase. The objectives of the exploration
phase are (1) Assessing the existence and quality of
learning instruments to write poems including
syllabus, learning implementation plans, (2) Knowing
the poetry writing learning model so far, (3)
Assessing the level of teacher needs related to

learning to write poetry.

II. METHODS AND MATERIAL

This study uses a qualitative naturalistic descriptive
form, namely research whose data is in the form of
words, images, and not numbers (Moleong, 2010)The
researcher collects as much information as possible
related to (1) Planning learning to write poetry in
five Brebes district high schools, (2) Implementation
of learning to write poetry in five Brebes district high
schools, (3) Assessment of poetry writing learning in
Brebes high Data

techniques

school district. collection

using observation, interviews, and

document analysis.

Observations carried out in a planned and controlled
manner by conducting direct observations of the
learning process of writing poetry in the classroom.
Interviews were carried out structurally with a
teacher and student respondents regarding the
implementation of learning to write poetry. The
collected data was analyzed using the working
principle of an interactive analysis model consisting
of three activity lines, namely data reduction, data
presentation, and drawing conclusions or verification.
Data reduction is done by simplifying data obtained
from field notes. The goal is to reinforce, shorten, and
discard the important things and arrange data in such
a way that the conclusions of the research can be
done. Data that has been reduced, presented. The

next stage is making conclusions.
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The study was conducted in five high schools in
Brebes district, namely Brebes High School 3,
Wanasari High School, Larangan High School,
Tanjung High School, Bulakamba High School. The
study was conducted in the odd semester of 2015-
2016.

III. RESULTS AND DISCUSSION

From the preliminary study found two main
problems, namely (1) Problems and needs of teachers
in the learning process of writing poetry, and
improving learning the learning process of writing
poetry, (2) Problems and needs of students in the
learning process of writing poetry. Exploration is
done to gather information and get input through
direct observation and observation, as well as
interviews with teachers and students, in five high

schools in the Brebes district.

Observation and interview about poetry writing
learning for high school students that researchers did
for four months starting April to August 2015 in five
Brebes high school districts, namely: (1) 3 Brebes
public high school, (2) 1 Wanasari public high school,
(3) Public high school 1 Bulakamba, (4) 1 Tanjung
public high school, (5) Public high school 1 Larangan.
During this exploration phase, researchers conducted
an in-depth study of the implementation of poetry
writing learning in five high schools in the Brebes
district. The purpose of the exploration activity is to
obtain a comprehensive description of the conditions
of learning to write poetry, the needs of students, and
the needs of teachers about multicultural education-
based poetry writing learning models with synectics
The exploration results in this study were obtained
through observation, interviews, and documents
about learning models writing poetry as follows like
this.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

Analysis of Teacher's needs

Problems and needs of teachers and students in
learning to write poetry in high school through
observation or observation, and interviews. Based on
the results of observations and interviews with
teachers and students, there are many findings of
problems faced by teachers and students in learning to
write poetry in high schools in Brebes district, Central

Java.

After the researcher conducted an interview with the
teacher who teaches Indonesian language subjects and
observes the teacher's administration in the
classroom, among others, it relates to (1) compiling a
lesson plan for writing poetry; (2) application of
learning procedures; (3) the application of learning
resources and media. First The problems and needs of
the teacher in the preparation of the learning
implementation plan (RPP) write poetry in high
school. Every semester the teacher prepares a learning
implementation plan (RPP), which is felt in the
preparation of the learning implementation plan is a
unique problem for teaching teachers in Indonesian
subjects as stated by Rtn, Sc, El, SM, teacher,
informant. Based on the results of interviews with
informants (teachers) the five of them in learning
each semester always make a learning implementation
plan (RPP) in accordance with the conditions of the
students, and always improve the learning
implementation plan (RPP) each subsequent semester.
Informant also said almost the same that in compiling
the plan for implementing the learning to write

poetry varied and many had difficulties.

The difficulty of the teacher in preparing the learning
plan is the initial implementation of the 2013
curriculum in Brebes Regency, so there is still doubt,
this is because not all teachers of Indonesian language

subjects fully understand the application of the 2013
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curriculum from planning, learning, and assessment,
2013

improvements. This was revealed by the teacher in

besides  the curriculum  always has
the interview notes, that the teacher (the informant)
had difficulty compiling a learning implementation
plan because the planning of the KTSP curriculum
learning was very different, the informant explained,
still confusing understanding KI 1, KI 2, KI 3, and KI
4 especially write down the steps of teaching-learning

activities.

In line with what was revealed by the teacher Sc, he
explained that the preparation of the 2013 curriculum
implementation plan was more difficult than the
preparation of the KTSP learning implementation
plan. This was explained by the informant because it
was difficult to connect and choose KI besides the
basic competency translation must be written in full.
The problem expressed by the informant (teacher)
Ela, which is related to the preparation of a plan for
implementing learning about writing poetry, is very
difficult to sort out from KI, Basic Competence,
Indicators, let alone describe teaching and learning
activities. Many teachers felt that delivering poetry
writing material received less attention. The teacher
said (Tk) "That I myself do not like literary learning
material especially writing poetry" then informant
explained that when it came to the practice of writing
poetry it was difficult to choose beautiful words and
find ideas in the practice of writing poetry so that
when I delivered writing material My children's
poetry told me to explore the practice of writing
poetry, sometimes students get out of class to get
imagination.
Based on the results of classroom learning
observations relating to learning to write poetry, the
informants (teachers) were less ready to deliver
This  was

poetry  writing learning material.

demonstrated by (Ela) the implementation of learning

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

was conventional, meaning that the teacher still

dominated learning, besides learning to write
dominant poetry in children told to read poetry in the
textbook, even though the main material is writing
poetry. The results of observations in other schools
found that the informant (teacher) seemed nervous in
starting the learning process of writing poetry,
seemed troublesome to start learning, the teacher was
not coherent in conveying the implementation of the
learning process, from the implementation the
learning process can be concluded that the teacher is
less prepared to deliver learning material this because
the teacher does not prepare a plan for implementing
learning to write poetry so that in the process of

implementing learning it seems unprepared.

The informant (the teacher) in preparing the learning
implementation plan (RPP) felt that he had been
directed and in accordance with the 2013 curriculum
but sometimes still felt less confident that the lesson
plan he had made was in line with what was expected
in the 2013 curriculum, so the informant always tried
to improve the implementation plan learning (RPP)
well, asking fellow Indonesian language teachers in
the same school also asked teacher friends when there

was a subject teacher discussion meeting (MGMP).

Secondly, the problems and needs of teachers in the
application of learning procedures for writing poetry
of high school students. The problem is also faced by
teachers in the learning process that is related to the
application of learning procedures for writing poetry,
researchers find observations in class namely class x
public high school 3 Brebes, public high school 1
Bulakamba, Tanjung public high school, state high
school Prohibition, and state senior high school 1 The
findings have almost the same problem, namely the
application of learning procedures. Dominant teachers
in applying poetry writing learning students are

invited to read poetry in textbooks, students are given
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less opportunity to creativity in exploring the learning
process of writing poetry, the practice of writing

poetry tends to be of the same theme.

The findings of the researchers in conducting

classroom observations, teachers (Rt) in the
implementation of the learning process of writing
poetry began with an explanation of the theory of
poetry. The teacher conducts questions and answers
about the material to be delivered, the teacher
motivates students that writing can practice creativity
also adds confidence to writing. The teacher gave
examples of poetry works. Another problem related to
the interaction of the teacher and students was found
by the teacher (Ela) starting by directly reading
poetry in the class so the students were shocked full of
question marks about what material this morning,
after the teacher finished reading a poem the teacher
explained about the theory of how to write good
poetry. The researcher found that in the
implementation of the learning process the teacher

paid little attention to the introduction of learning.

From the observation findings when the learning took
place it turned out that the teachers in the learning
process of writing poetry were still dominated by the
teacher, the students were not given the opportunity
to explore based on their creativity. In addition, even
though the material is about writing poetry, it is still
the dominant explanation and example of poetry
reading in the textbook. Related to the utilization of
the teacher's time to learn by giving homework about
writing poetry, thus when researchers conduct
learning observations the teacher tends to discuss the
theory of writing poetry. The teacher (informant)
always gives the task of writing poetry individually

after the poetry writing material has finished.

Third, the problems and needs of teachers in

determining the media and sources of learning to

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

write poetry. The media and learning resources are
very helpful in the learning process because it will
help students more quickly understand the learning
material. Researchers conduct observations in several
learning media schools are considered less important.
This is indicated by the teacher not using visual
media, audio media, especially audio-visual media.
After the researchers interviewed several informants
(teachers) they felt troubled and difficult if teaching
had to prepare many things including preparing
learning media. Other findings in the same place
there are still students who are less focused on
learning to write poetry so the class is rather noisy.
This researcher found that the absence of media made
the concentration of students less focused and less
attractive. According to the informant (Tk) when
delivering poetry writing material, never used the
media but students introduced nature or the
environment as a direct media to get poetry writing

imagination.

The source of learning is found to be monotonous,
that is, only struggling from the source of textbooks or
textbooks, the teacher does not give the opportunity
to students that the source of learning related to
writing poetry is very much including the universe,

magazines, journals and so on.

Fourth, the problem of learning material in writing
poetry, based on the results of interviews with
lack

learning,

teachers
based

to write poetry based on

dominant informants (teachers),

understanding of multicultural
especially learning
multicultural learning. As stated by Informant (Rt) I
have heard of multiculturalism but in literary learning
especially writing poetry has never been applied, the
informant did thematically according to the mandate
of the 2013 curriculum. There was also a word
multicultural but never

applied in

learning.

Indonesian mainly writes poetry. Informant (St) said
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that multicultural based learning had never been
applied in learning, especially writing poetry, so it still
felt strange. The statement of the informant (Tk) has
clearly never practiced multicultural education-based
learning, let alone learning to write poetry. Informant
said that what was known to be multicultural was
related to culture, for example, Javanese cultures such
as the seven months of a woman who was pregnant
from which students were told to write poetry. Thus
the informant explained that learning to write poetry

is still thematic.

The five problems and needs of the teacher relate to
the application of the model, based on the results of
interviews with several informants in learning, have
implemented learning models, but completely have
not applied syntax in a coherent manner according to
the model used. Some informants explained almost
the same name the teacher had practiced the learning
model even though it was not obedient to the syntax,
besides the teacher (informant) did not understand
what model I applied to the students, the informant
thought that the child was active and could write
poetry easily and with quality. In addition, in general,
the informant said that the synectic model had never
been applied, even though it had only been heard of

the synectic model.

According to the information statement (Sc), I have
often applied the learning model but the synectic
besides the

application of the model sometimes arises from its

model does not understand at all,

own ideas which are important for children to
understand well. In line with informant (St), I applied
to learn outside the classroom to see nature and the
environment, and then students started writing
poetry, I did not understand what the model was
going on, moreover the synectic model did not
understand, I hope there will be examples of learning

to write poetry based on multicultural with a synectic
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The

informant (Tk) students I often invited out of class to

model. same statement was conveyed by
see the scenery to get imagination so that students
easily practice writing poetry only that but do not
understand what model or name is used, but
informants do not expect syntax clearly. Regarding
the informant's synectic model, he just heard,
honestly the informant had never applied the synectic

model in learning to write poetry.

Analysis of Student Needs

First, the problems and needs of high school students
in Poetry Writing Learning. Based on the results of
interviews and observations in the learning process in
the classroom, the researcher found various problems
as follows: (1) The majority of students said learning
to write poetry was fun but for students it was
difficult to find ideas or ideas, students found it
difficult to choose beautiful words, especially enter
figure of speech. Based on what was conveyed by
students from several schools proving that learning to
write poetry was felt fun but difficult and difficult,
according to what was expressed by students (Dani)
literary learning was fun but "learning to write poetry
I did not like because I could not express ideas or
ideas, and the difficulty of choosing beautiful words. "
Similar to what was expressed by students (Jono) from
different schools "learning to write poetry has been
studied since elementary school, junior high school
but in high school learning to write poetry still finds
it difficult to pour die or ideas, and choose the right
words for poetry. Also revealed by students (Siti) from
a different high school".

Learning to write poetry is fun but to pour die or
difficult ideas. From some expressions, students from
different schools prove that learning to write poetry is
fun but difficult and precise. (2) Writing poetry is

difficult for non-talented students. The next finding is
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the problem of students' interests and talents said to
greatly affect the success of students in the practice of
writing poetry, this is proven by several expressions
from students, among others; students (Mira) "said
that whenever there is literary material, especially
writing poetry, I do not have the enthusiasm to follow
class learning because I do not have the talent to write
poetry, difficult to express ideas or ideas, let alone
choose the right and beautiful words so that every
time I write poetry the results are not good ". As
expressed by students (Dani) from high school
different” my talent is music so it seems not interested
in learning to write poetry ". Students (Ani) revealed,
"actually I like to write poetry but I don't have the
talent to write poetry". In accordance with the
expressions of the informants (students) talents are
said to determine the success of students in learning
to write poetry. (3) Learning to write poetry does not
interest many students. With regard to learning to
write poetry that is not in demand by students is a
challenge for Indonesian teachers, according to the
expressions of high school students (Tatik) "Every
learning to write poetry students feel unhappy
because they are considered to be a waste of time and
has no benefit". Students (Hari) also revealed the same
problem "learning to write poems is useless is just a
waste of time". Different high school students
(Kiswanto) revealed 'learning is important both
knowledge, skills, and attitudes, but the knowledge
that can be for the future of life while learning to

write poetry cannot guarantee success in life".

IV. CONCLUSION

From result and analysis can be conclus that (1) the
importance of developing interesting and fun writing
poetry learning, (2) the importance of the knowledge
learning process in writing poetry (3) There are still
teachers who have not applied the right learning

model in learning to write poetry, (4) the importance

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

of using appropriate media in learning to write poetry,
and (5) the importance of introducing students to
multicultural learning in writing poetry. Based on the
analysis of the needs of teachers and students the
results needed are needed to develop learning to write
poetry as follows: (1) easy to use by high school
teachers wherever they are, (2) learning that is active,
innovative, creative, effective and fun, and (3)
improving social sense between friends and training

to dare to write poetry with confidence.
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ABSTRACT

In this study, Mitragyna parvifolia plant bark an aqueous extract which provides cost-effective, eco-friendly
process, less time consuming, an environmentally benign, easy and proficient way for the synthesis of copper
nanoparticles. Mitragyna parvifolia plant bark was collected from virpur hills forest area. The Mitragyna
parvifolia plant bark extract was prepared in de-ionised water and used for the green synthesis of copper
nanoparticles. The color change of the solution dark brown from pale yellow colored, this confirms that there is
a formation of copper nanoparticles. The green synthesised copper nanoparticles were characterized by UV-
Visible spectroscopy, FT-IR, XRD, SEM, TEM and their antimicrobial activity was investigated. From UV-
Visible spectrophotometer result was confirmed the reduction of copper sulphate to copper nanoparticles. FTIR
analysis was confirmed the bending vibrations and stretching bonds present in the sample. Spherical shape was
finding out by XRD and the size of the particle was analyzed with the help of Scanning Electron Microscopy.
The antibacterial activity experiment against Escherichia coli gram-negative and Bacillus subtilis gram-positive
bacteria by agar well method and the maximum zone of inhibition was higher in gram-positive bacteria
compared to gram-negative bacteria. The green synthesised copper nanoparticles proved to be potential
candidates for medical application antimicrobial activity is highly essential.
Keywords : Copper nanoparticles, Green synthesis, UV, FTIR, XRD, SEM, TEM, Antimicrobial Activity

I. INTRODUCTION friendly$’. The copper nanoparticles are mostly
found their applications in the field of medical,
Nanotechnology has involved many researchers from electronic devices, biosensors, and reagents in various
different field like chemistry, physics, biotechnology, reactions, lubricants, antibiotic, antimicrobial agents

material science, engineering, medicine, and many more.

pharmaceutical etc. Copper Nanoparticles synthesised

by many ways such as biological method, chemical = The Mitragyna parvifolia is a tree belongs to

method, physical method, sol-gel method, solid-state

reaction, co-precipitation, vapour deposition!,

electrochemical reduction?, radiolysis reduction3,
thermal decomposition* and chemical reduction of
copper metal salt®>. green synthesis method has so
many advantages compared to other methods and one
of the best method because it is cost-effective, simple,

use of low energy, use of less toxic materials and eco-
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Rubiaceae family, plant species are used medicinally
and their height of 50 feet with a branch spread over
15 feet and a stem is erect and branching, flowers are
yellow and grow in ball-shaped clusters, dark green
in colour leaves smooth and round in shape®. The
Medicinal

phytopharmaceuticals

contained a variety of

very
applications of in the area of agriculture, human and

plant has

found important

T -
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veterinary medicine and novel drug for the treatment
and prevention of disease®. The plant bark and roots
are used in the treatment of fiver, colic, muscular
pain, burning sensation, poisoning, gynaecological

disorders, cough, oedema and fruit juice augments

the breast milk in lactating mothers!.

Fig.1 Bark of Mitragyna parvifolia plant

II. METHODS AND MATERIAL

2.1. MATERIALS

The plant Mitragyna parvifolia material was collected
from Virpur hills and forest, sabarkantha district,
Gujarat. Ultra-pure deionised water used in entire
research. Analytical A grade copper sulphate was
purchased Sigma-Aldrich Chemicals.

2.2. PREPARATION OF M. PARVIFOLIA BARK
EXTRACT

Collected plant bark first washes tap water then again
washes with double distilled water and dry it at room
temperature for 15-20 days. After dried bark, it was
converting into powder form by using a grinder and
collects it in neat and clean dry air tight bottle for use
of research. Weigh 10 gm of powder takes in 250 ml
conical flask and add 100 ml deionised water after
that conical flask put on magnetic stirrer and stir for
30 min at 600C. The extract was cool down at room

temp and filtered with whatman no.1 filter paper and
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the filtrate obtained was store at room temp at the

dark place for further use.

2.3. SYNTHESIS OF COPPER NANOPARTICLES

The reaction mixture was prepared by 10 ml of M.
parvifolia extract was added to 90 ml of an aqueous
copper sulphate solution in a 250 ml conical flask.
After that, the solution colour changed pale yellow
from blue when the solution of M. parvifolia extract
and copper sulphate were stirred on the magnetic
stirrer for a homogeneous mixture. After that, the
flask was kept at room temperature for incubation
around 24 hours and the colour was changed turn

into dark brown from pale yellow11.

2.4. PURIFICATION OF COPPER
NANOPARTICLES

The reaction mixture was centrifuged at 10,000 rpm
for 15 min followed by dispersion of the pellet in
deionised water and the CuNPs were dried in an
oven at 800C for 4-5 hours12.

2.5 CHARACTERIZATION OF PREPARED
COPPER NANOPARTICLES

2.5.1. UV-VISIBLE SPECTROPHOTOMETER
ANALYSIS

The green synthesized CuNPs characterization was
1800  UV-Visible

spectrophotometer in the wavelength range of 300-

monitored by  Shimadzu

700 nm. 2 mm caveat and double distilled water were

utilized for blank reading.

2.5.2. FT-IR SPECTROSCOPY ANALYSIS
The
identified by an FT-IR spectrophotometer (Perkin

Fourier Transform Infrared spectra were

Elmer Spectrum) using KBr. The sample powder was
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mixed with KBr and prepared pallet scanned at the
range of 4000-450 cm-1.

2.5.3. X-RAY DIFFRACTION (XRD) ANALYSIS
The X-ray diffraction was used to obtaining the

crystalline structure and data in the 20 range of 200-
80o0.

The Debye Scherrer formula,

D=kA/BcosO
‘Where,

D = particle diameter size

K = constant equals 1

A = wavelength of X-ray source

B = the full width at half maximum of the diffraction
peak

© = the Bragg angle

2.5.4. SCANNING ELECTRON MICROSCOPY (SEM)
ANALYSIS

The surface morphology of CuNPs was analyzed by
scanning electron microscope it was performed by
SIGMA model and an operating on the voltage of 20
kV and for operation need a very small amount of dry
powder sample put on a grid and removed excess

sample with the help of blotting paper.

2.5.5. TRANSMISSION ELECTRON MICROSCOPY
(TEM) ANALYSIS

TEM analysis characterizes the size, shape and
morphology of the copper nanoparticles and a
prepared sample was dried under vacuum in
desiccators before placing it in a specimen holder. A
thin sample was irradiated with a sharp high-energy
electron beam focused by magnetic lance and
electron intensity distribute on the beam after
interaction with sample and image was recorded by

digital camera and display on a computer screenl?7.
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2.6. ANTIMICROBIAL ACTIVITY

2.6.1. TEST ORGANISM
ACTIVITY

FOR ANTIBACTERIAL

In this study, two type bacteria were collected from
the microbiology department, HNGU. One was
gram-positive bacteria and another one was gram-
negative, Bacillus subtilis (+ve) and Escherichia coli (-
ve). The bacterial strains were grown and maintained
on nutrient agar at 380C in incubation condition for
5 days and the culture was stored at 40C for further

experiment work.

2.6.2. MEDIA PREPARATION

In the media preparation, B. subtilis and E. coli
bacteria were grow in a nutrient agar medium. 2.8
gm nutrient agar powder was added into 100 ml of
distilled water for nutrient agar preparation then the
prepared medium was kept in the cotton-plugged
glass container and sterilized in the autoclave at
1200C for 20 min.

2.6.3. METHOD FOR TESTING ANTIMICROBIAL
ACTIVITY OF SYNTHESISED COPPER
NANOPARTICLES

Antimicrobial activity of green synthesised copper
nanoparticles was carried out by agar disc diffusion
method 13-15 against B. subtilis (+ve) and E. coli (-ve)

bacteria.

The nutrient agar plates were prepared by 20ml for
each of molten media into sterile Petri-plates. Plates
were left standing for 10 minutes to let the culture

get absorbed.

Using the micro-pipette, 100pl of the sample of
Nanoparticles suspension was poured into different
concentration (25pl, 50pl, 75pl) into each plate. Then

Antibiotic-Ampicillin drug was used as positive
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control. After adding the samples in the wells, the
dishes were kept in a refrigerator for an hour for
absorption of the samples into the surrounding
medium from the well. The plates were transferred
into an incubator set at 37°C to allow bacterial
growth on the medium. After 24 hrs the plates were
taken out of the incubator and observed for the zone
of bacterial growth inhibition around the wells. The

zone of inhibition was measured in millimeters16.

III. RESULTS AND DISCUSSION

3.1. Color change

Fig. 2 Aqueous solu. of copper sulphate + plant
extract = after synthesis of CuNPs
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3.2. UV-visible Spectroscopy

1.2+

1.14

1.04

Abs

0.94

0.8

0.74

600 650 700 750
Wavelength (nm)

500 550

Fig. 3. UV-visible spectra of copper Nanoparticles

The characterization of copper Nanoparticles by UV-
Vis spectra from the range of 500-750 nm the
absorption spectra were obtained at 565-570 nm in

graph represent.

3.3. Fourier Transform Infrared Spectroscopy (FTIR)

FTIR gives the information about present functional
groups in synthesised copper nanoparticles and it
shows in (fig. 4) clearly. In the spectra the peak at
3298.28 cm? and 3324.21 cm? indicating the
presence of -NH or —-OH group stretching in amino
acids alcohols and phenols, Stretching at 2926.01 cm™!
corresponds to C-H  stretching in alkanes and
aldehydes, stretching at 1648.12 c¢m-1 indicate the
presence of >C=0 group and the peak at 1103.28 cm!
corresponds to C-O stretching and the weak peaks in
between 850.61 cm™ to 526.57 cm™! are associated to
halo

observations indicated the formation of CulNPs

compounds stretching!®!1°. Hence these
associated with metabolites protein like terpenoids
contain functional groups as alcohols, phenols
aldehydes, ketones and carboxylic acids. Kulkarni et
al reported the bio-entities could probably play a
double role of fabrication and stabilization of copper

nanoparticles in the aqueous solution?.
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Fig. 4. FTIR spectra of copper nanoparticles

3.4 X-ray diffraction
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Fig.5. X-ray diffraction pattern of copper
nanoparticles
In the X-ray diffraction study all the peaks observed
20 value at 43.31°, 50.55° and 74.27° representing the

(111), (200), and (220), morphology of the interplanar
distance spacing was calculated by using Bragg’s

equation.

3.5. Scanning Electron Microscopy SEM analysis

»

Fig.6. SEM analysis of copper nanoparticles
The

scanning electron microscope image, in the surface

copper nanoparticles size determined by
morphology study of CuNPs average size was 23.6 —
41.2 nm; (fig. 6) shows the existence of symmetrical
spherical shape. The electronic interaction and
hydrogen bond between the bio-organic molecules
bond are responsible for the synthesis of copper

nanoparticles using plant extract?..

3.6 Transmission Electron Microscopy (TEM)

analysis

A

Fig.7. TEM analysis of copper nanoparticles
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The image of Silver nanoparticles synthesised using
an aqueous extract of (plant name) shown in (fig. 7)
the synthesized CuNPs was spherical in shape and an
average diameter of 12-23 nm. Singh et al have
reported a similar geometry of synthesized silver and

gold nanoparticles using natural precursor clove?.

3.7 Antimicrobial activity

The antimicrobial activity of green synthesised
copper nanoparticles against two human pathogenic
bacteria such as Bacillus subtilis and Escherichia coli.
Here Bacillus subtilis is gram +ve and Escherichia coli
is gram —ve bacteria were evaluated and compared to
a commercial antibiotic drug ampicillin. Synthesised
CuNPs showed the clear diameter of the zone of
inhibition around the well wherein the suspension of
CuNPs
presented in table (A) and figure 8.

was applied. The obtained result was

Escheria coli

ey

mpicillin |
e o

o
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Fig. 8. antibacterial activities of CuNPs (a)
Escherichia coli and (b) Bacillus subtilis compared to

a commercial antibiotic drug Ampicillin drug

Table (a). The Zone of inhibition area (mm) exhibited
by the formed CulNPs against pathogenic bacteria

Concentration Diameter of zone of inhibition
(b (mm)

Escherichia Bacillus

Coli Subtilis
25 ul 6.80 9.50
50 ul 10.00 13.80
75 ul 13.80 17.50
StandardR R Bugi o, 20.00
Ampicillin

IV. CONCLUSION

In this study, green synthesis of copper Nanoparticles
was successfully synthesized by using Mitragyna
parvifolia plant bark an aqueous extract which
provides cost-effective, eco-friendly process, less time
consuming, an environmentally benign, easy and
proficient way for the
The
nanoparticles were characterized by UV-Visible
spectroscopy, FT-IR, XRD, SEM, TEM and their

antimicrobial activity was investigated. From UV-

synthesis of copper

nanoparticles. green synthesised copper

Visible spectrophotometer result was confirmed the
reduction of copper sulphate to copper nanoparticles.
FTIR analysis was confirmed the bending vibrations
and stretching bonds present in the sample. Spherical
shape was finding out by XRD and the size of the
particle was analyzed with the help of Scanning
Electron Microscopy and it was an average size of

23.6 - 41.2 nm. The antibacterial activity for the
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synthesised copper nanoparticles was confirmed by
the

Escherichia coli gram-negative and Bacillus subtilis

antibacterial activity experiment against
gram-positive bacteria by agar well method and the
maximum zone of inhibition was higher in gram-
positive bacteria compared to gram-negative bacteria.
The green synthesised copper nanoparticles proved to
be potential candidates for medical application

antimicrobial activity is highly essential.

V.  REFERENCES

[1]. Choi, Hyungsoo, and Sung-Ho Park. "Seedless
growth of free-standing copper nanowires by
chemical vapor deposition." Journal of the
American Chemical Society 126, no. 20 (2004):
6248-6249.

[2]. Huang, Lina, Heqing Jiang, Jisheng Zhang,
Zhijun Zhang, and Pingyu Zhang. "Synthesis of
copper nanoparticles containing diamond-like
carbon films by electrochemical method."
Electrochemistry Communications 8, no. 2
(2006): 262-266.

[3]. Joshi, S. S, S. F. Patil, V. Iyer, and S.
Mahumuni. "Radiation induced synthesis and
characterization of copper nanoparticles."
Nanostructured materials 10, no. 7 (1998):
1135-1144.

[4]. Dhas, N. Arul, C. Paul Raj, and A. Gedanken.
"Synthesis, characterization, and properties of
metallic copper nanoparticles." Chemistry of
materials 10, no. 5 (1998): 1446-1452.

[5]. Hashemipour, Hassan, Maryam Ehtesham

Zadeh, Rabee Pourakbari, and Payman Rahimi.

"Investigation on synthesis and size control of

copper nanoparticle via electrochemical and

reduction method." International

Journal of Physical Sciences 6, no. 18 (2011):

4331-4336.

chemical

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

[6].

. Saranyaadevi, K., V.

Saranyaadevi, K., V. Subha, RS Ernest
Ravindran, and S. A. H. A. D. E. V. A. N.
Renganathan. "Green synthesis and
characterization of silver nanoparticle using
leaf extract of Capparis zeylanica." Asian J.
Pharm. Clin. Res 7 (2014): 44-48.

Yamini Sudhalakshmi, G., Fouzia Banu, and
Arumugam Ezhilarasan. "Sahadevan. Green
Synthesis of Silver Nanoparticles from Cleome
Viscosa." Synthesis and Antimicrobial Activity
5(2011).
“Mitragyana  parvifolia-  kaim,
Flowersofindia.net.retrieved, (2016): 11-03.
Pence, Laura E., and Mary M. Kirchhoff.

"ConfChem Conference on Educating the Next

WWW.

Generation: Green and Sustainable Chemistry
Green Chemistry and Sustainability through
the American Chemical Society Education
Division and Committee on Environmental

Improvement." Journal of Chemical Education
90, no. 4 (2013): 510-512.

Gong, Fang, Hai-peng Gu, Qi-tai Xu, and
Wen-yi Kang. "Genus Mitragyna:
Ethnomedicinal uses and pharmacological

studies." Phytopharmacology 3, no. 2 (2012):
263-272.

Subha, RS Ernest
Ravindran, and S. Renganathan. "Synthesis and
characterization of copper nanoparticle using
Capparis zeylanica leaf extract." Int ] Chem
Tech Res 6, no. 10 (2014): 4533-4541.

. Das, Sreemanti, Jayeeta Das, Asmita Samadder,

Avijit Paul, and Anisur Rahman Khuda-
Bukhsh. "Efficacy of PLGA-loaded apigenin
nanoparticles and

in Benzo [a] pyrene

ultraviolet-B induced skin cancer of mice:
Mitochondria mediated apoptotic signalling
cascades." Food and chemical toxicology 62

(2013): 670-680.

32



[13].

[14].

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

Shaileshkumar C Kotval et al Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 26-33

Shanmuga Priya, K., A. Gnanamani, N.
Radhakrishnan, BABU.
"Antibacterial activity of Datura alba." Indian
drugs 39, no. 2 (2002): 113-116.

Ahmad, Naheed, Seema Sharma, V. N. Singh, S.
F. Shamsi, Anjum Fatma, and B. R. Mehta.

"Biosynthesis

and Mary

of silver nanoparticles from

Desmodium triflorum: a novel approach

towards weed utilization." Biotechnology

Research International 2011 (2011).

. Li, Zhi, Daeyeon Lee, Xiaoxia Sheng, Robert E.

Cohen, and Michael F. Rubner. "Two-level
antibacterial coating with both release-killing
and contact-killing capabilities." Langmuir 22,
no. 24 (2006): 9820-9823.

. Donda, Manisha R., Karunakar Rao Kudle,

Jahnavi Alwala, Anila Miryala, B. Sreedhar, and
MP Pratap Rudra.

nanoparticles using extracts of Securinega

"Synthesis of silver

leucopyrus and evaluation of its antibacterial
activity." Int ] Curr Sci 7 (2013): 1-8.

. Joseph, Akansha Treeza, P. Prakash, and S. S.

Narvi. "Phytofabrication and Characterization
of Copper Nanoparticles Using Allium Sativum
and its Antibacterial Activity." IJSET 4 (2016):
463-473.

. S.D. Ashtaputrey, P.D. Asthaputry and Neha

Telane, green synthesis and characterisation of
copper nanoparticles derived from Murraya
Koenigii leaves extract, Journal of Chemical and
Pharmaceutical Sciences, 2017, 10(3), 1288-
1291.

. Valli, G., and S. Geetha. "Green Synthesis of

Copper Nanoparticles using Cassia Auriculata

Leaves Extract." International journal of

technochem. Research 2, no. 1 (2016): 05-1

. Kulkarni, V., and P. Kulkarni. "Synthesis of

copper nanoparticles with aegle marmelos leaf
extract." Nanosci Nanotechnol 8 (2014): 401-
404.

[21]. Joseph, Akansha Treeza, P. Prakash, and S. S.
Narvi. "Phytofabrication and Characterization
of Copper Nanoparticles Using Allium Sativum
and its Antibacterial Activity." IJSET 4 (2016):
463-473.

. Singh, Ashwani Kumar, Mahe Talat, D. P.
Singh, and O. N. Srivastava. "Biosynthesis of
gold and silver nanoparticles by natural

precursor clove and their functionalization

with amine group." Journal of Nanoparticle

Research 12, no. 5 (2010): 1667-1675

Cite this article as :

Dr. Shaileshkumar Chandubhai "Green

Synthesis of Copper Nanoparticles Using Mitragyna

Kotval,

Parvifolia Bark Extract and its Antimicrobial Study",
International Journal of Scientific Research in
Science and Technology (IJSRST), Online ISSN :
2395-602X, Print ISSN : 2395-6011, Volume 6 Issue 5,
pp. 26-33, September-October 2019. Available at doi :
https://doi.org/10.32628/IJ]SRST19658

Journal URL : http:/ijsrst.com/IJSRST19658

33


https://doi.org/10.32628/IJSRST19658
http://ijsrst.com/IJSRST19658

© 2019 IJSRST | Volume 6 | Issue 5 | Print ISSN: 2395-6011 | Online ISSN: 2395-602X

NJJSRST

Themed Section: Science and Technology

DOI : https://doi.org/10.32628/IJSRST196476

Decentralized Access Control with Anonymous Authentication of Data Stored

in Clouds
Mrs. B. Sathyabama™, C. SureshKumar?, K. Kesau?, R. Karthikeyan*
!Assistant Professor, PG and Research Department of Computer Applications, Hindusthan College of Arts and

Science, Coimbatore, Tamil Nadu, India

234 PG Scholar, PG and Research Department of Computer Applications, Hindusthan College of Arts and

Science, Coimbatore, Tamil Nadu, India

ABSTRACT

The paper proposes a new decentralized access control scheme for secure data storage in clouds that supports

anonymous authentication. In the proposed scheme, the cloud verifies the authenticity of the series without

knowing the user’s identity before storing data. Our scheme also has the added feature of access control in

which only valid users are able to decrypt the stored information. The scheme prevents replay attacks and

supports creation, modification, and reading data stored in the cloud. We also address user revocation.

Moreover, our authentication and access control scheme are decentralized and robust, unlike other access

control schemes designed for clouds which are centralized. The communication, computation, and storage

overheads are comparable to centralized approaches.

Keywords : Dependable Cloud Storage, Decentralized Access Control Scheme.

I. INTRODUCTION

Research in cloud computing is receiving a lot of
attention from both academic and industrial worlds.
In cloud computing, users can outsource their
computation and storage to servers (also called clouds)
using Internet. This frees users from the hassles of
maintaining resources on-site. Clouds can provide
several types of services like applications (e.g., Google
Apps, (e.g.,
Amazon’s EC2, Eucalyptus, Nimbus), and platforms

Microsoft online), infrastructures
to help developers write applications (e.g., Amazon’s

S3, Windows Azure).

Much of the data stored in clouds is highly sensitive,
for example, medical records and social networks.
Security and privacy are thus very important issues in
cloud computing. In one hand, the user should

authenticate itself before initiating any transaction,

IJSRST196476 | Received 01 Sep 2019 | Accepted : 20 Sep 2019 | September-October-2019 [ 6 (5) : 34-42 ]

and on the other hand, it must be ensured that the
cloud does not tamper with the data that is
outsourced. User privacy is also required so that the
cloud or other users do not know the identity of the
user. The cloud can hold the user accountable for the
data it outsources, and likewise, the cloud is itself
accountable for the services it provides. The validity
of the user who stores the data is also verified. Apart
from the technical solutions to ensure security and

privacy, there is also a need for law enforcement.

Recently, Wang et al. [2] addressed secure and
dependable cloud storage. Cloud servers prone to
Byzantine failure, where a storage server can fail in
arbitrary ways [2]. The cloud is also prone to data
modification and server colluding attacks. In server
colluding attack, the adversary can compromise
storage servers, so that it can modify data files as long

as they are internally consistent. To provide secure

B VI
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data storage, the data needs to be encrypted.
However, the data is often modified and this dynamic
property needs to be taken into account while

designing efficient secure storage techniques.

Efficient search on encrypted data is also an
important concern in clouds. The clouds should not
know the query but should be able to return the
records that satisfy the query. This is achieved by
The
keywords are sent to the cloud encrypted, and the

means of searchable encryption [3], [4].
cloud returns the result without knowing the actual
keyword for the search. The problem here is that the
data records should have keywords associated with
them to enable the search. The correct records are
returned only when searched with the exact

keywords.

Security and privacy protection in clouds are being
explored by many researchers. Wang et al. [2]
addressed

erasure-correcting codes. Authentication of users

storage security using Reed-Solomon

using public key cryptographic techniques has been
studied in [5].

techniques have been suggested [6], [7] to ensure that

Many homomorphic encryption

the cloud is not able to read the data while

performing  computations on  them.

Using

homomorphic encryption, the cloud receives
ciphertext of the data and performs computations on
the ciphertext and returns the encoded value of the
result. The user is able to decode the result, but the
cloud does not know what data it has operated on. In
such circumstances, it must be possible for the user to

verify that the cloud returns correct results.

Accountability of clouds is a very challenging task
and involves technical issues and law enforcement.
Neither clouds nor users should deny any operations
performed or requested. It is important to have log of

the transactions performed; however, it is an
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important concern to decide how much information
to keep in the log. Accountability has been addressed
in TrustCloud [8]. Secure provenance has been
studied in [9].

Considering the following situation: A Law student,
Alice, wants to send a series of reports about some
malpractices by authorities of University X to all the
professors of University X, Research chairs of
universities in the country, and students belonging to
Law department in all universities in the province.
She wants to remain anonymous while publishing all
evidence of malpractice. She stores the information
in the cloud. Access control is important in such case,
so that only authorized users can access the data. It is
also important to verify that the information comes
from a reliable source. The problems of access control,
authentication, and privacy protection should be
solved IEEE TRANSACTIONS ON PARALLEL AND
DISTRIBUTED SYSTEMS VOL:25 NO:2 YEAR 2014
2 simultaneously. We address this problem in its

entirety in this paper.

Access control in clouds is gaining attention because
it is important that only authorized users have access
to valid service. A huge amount of information is
being stored in the cloud, and much of this is
sensitive information. Care should be taken to ensure
access control of this sensitive information which can
often be related to health, important documents (as
in Google Docs or Dropbox) or even personal
information (as in social networking). There are
broadly three types of access control: User Based
Access Control (UBAC), Role Based Access Control
(RBACQ), and Attribute Based Access Control (ABAC).
In UBAC, the access control list (ACL) contains the
list of users who are authorized to access data. This is
not feasible in clouds where there are many users. In
RBAC (introduced by [10]), users are classified based

on their individual roles. Data can be accessed by
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users who have matching roles. The roles are defined
by the system. For example, only faculty members
and senior secretaries might have access to data but
not the junior secretaries. ABAC is more extended in
scope, in which users are given attributes, and the
data has attached access policy. Only users with valid
set of attributes, satisfying the access policy, can
access the data. For instance, in the above example
certain records might be accessible by faculty
members with more than 10 years of research
experience or by senior secretaries with more than 8
years experience. The pros and cons of RBAC and
ABAC are discussed in [11]. There has been some
work on ABAC in clouds (for example, [12], [13], [14],
[15], [16]). All these work use a cryptographic
primitive known as Attribute Based Encryption
(ABE). The The eXtensible Access Control Markup
Language (XACML) [17] has been proposed for
ABAC in clouds [18].

An area where access control is widely being used is
health care. Clouds are being used to store sensitive
information about patients to enable access to
medical professionals, hospital staff, researchers, and
policy makers. It is important to control the access of
data so that only authorized users can access the data.
Using ABE, the records are encrypted under some
access policy and stored in the cloud. Users are given
sets of attributes and corresponding keys. Only when
the users have matching set of attributes, can they
decrypt the information stored in the cloud. Access

control in health care has been studied in [12], [13].

Access control is also gaining importance in online
social networking where users (members) store their
personal information, pictures, videos and share them
with selected groups of users or communities they
belong to. Access control in online social networking
has been studied in [19]. Such data are being stored in

clouds. It is very important that only the authorized
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users are given access to those information. A similar
situation arises when data is stored in clouds, for
example in Dropbox, and shared with certain groups

of people.

It is just not enough to store the contents securely in
the cloud but it might also be necessary to ensure
anonymity of the user. For example, a user would
like to store some sensitive information but does not
want to be recognized. The user might want to post a
comment on an article, but does not want his/her
identity to be disclosed. However, the user should be
able to prove to the other users that he/she is a valid
user who stored the information without revealing
the identity. There are cryptographic protocols like
ring signatures [20], mesh signatures [21], group
signatures [22], which can be used in these situations.
Ring signature is not a feasible option for clouds
where there are a large number of users. Group
signatures assume the pre-existence of a group which
might not be possible in clouds. Mesh signatures do
not ensure if the message is from a single user or
many users colluding together. For these reasons, a
new protocol known as Attribute Based Signature
(ABS) has been applied. ABS was proposed by Maji et
al. [23]. In ABS, users have a claim predicate
associated with a message. The claim predicate helps
to identify the user as an authorized one, without
revealing its identity. Other users or the cloud can
verify the user and the validity of the message stored.
ABS can be combined with ABE to achieve
authenticated access control without disclosing the

identity of the user to the cloud.

II. IMPLEMENTATION
A. Modules Description
i.  Encryption / Decryption

We used RSA algorithm for encryption/Decryption.

This algorithm is the proven mechanism for secure
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transaction. Here we are using the RSA algorithm
with key size of 2048 bits. The keys are split up and
stored in four different places. If a user wants to
access the file he/she may need to provide the four
set of data to produce the single private key to

manage encryption/decryption.

B. File Upload / Download

File Upload

The client made request to the key manager for the
public key, which will be generated according to the
policy associated with the file. Different policies for
files, public key also differs. But for same public key
for same policy will be generated. Then the client
generates a private key by combining the username,
password and security credentials. Then the file is
encrypted with the public key and private key and

forwarded to the cloud.

File Download

The client can download the file after completion of
the authentication process. As the public key
maintained by the key manager, the client request
the key manager for public key. The authenticated
client can get the public key. Then the client can
decrypt the file with the public key and the private
key. The user’s credentials were stored in the client
itself. During download the file the cloud will
authenticate the user whether the user is valid to
download the file. But the cloud doesn’t have any

attributes or the details of the user.

C. Policy Revocation for File Assured Deletion

The policy of a file may be revoked under the request
by the client, when expiring the time period of the
contract or completely move the files from one cloud
to another cloud environment. When any of the
above criteria exists the policy will be revoked and
the key manager will completely removes the public

key of the associated file. So no one recover the
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control key of a revoked file in future. For this reason
we can say the file is assuredly deleted. Automatic
file revocation scheme is also introduced to revoke
the file from the cloud when the file reaches the

expiry and the client didn’t renew the files duration.

D. File Access Control

Ability to limit and control the access to host systems
and applications via communication links. To achieve,
access must be identified or authenticated. After
achieved the authentication process the users must
associate with correct policies with the files. To
recover the file, the client must request the key
manager to generate the public key. For that the
client must be authenticated. The attribute based
encryption standard is used for file access which is
authenticated via an attribute associated with the file.
With file access control the file downloaded from the
cloud will be in the format of read only or write
supported. Each user has associated with policies for
each file. So the right user will access the right file.
For making file access the attribute based encryption

scheme is utilized.

E. Policy Renewal

Policy renewal is a tedious process to handle the
renewal of the policy of a file stored on the cloud.
Here we implement one additional key called as
renew key, which is used to renew the policy of the
file stored on the cloud. The renew key is stored in

the client itself.

III. STUDY ABOUT THE SYSTEM

A. Existing System

e Existing work on access control in cloud are
centralized in nature. Except and, all other
schemes use ABE. The scheme in wuses a

symmetric key approach and does not support
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authentication. The schemes do not support
authentication as well.

It provides privacy preserving authenticated
access control in cloud. However, the authors
take a centralized approach where a single key
distribution centre (KDC) distributes secret keys

and attributes to all users.

Disadvantages of Existing System

The scheme in uses asymmetric key approach and
does not support authentication.

Difficult to maintain because of the large number
of wusers that are supported in a cloud

environment.

B. Proposed System

We propose a new decentralized access control
scheme for secure data storage in clouds that
supports anonymous authentication.

In the proposed scheme, the cloud verifies the
authenticity of the series without knowing the
user’s identity before storing data.

Our scheme also has the added feature of access
control in which only valid users are able to
decrypt the stored information.

The scheme prevents replay attacks and supports
creation, modification, and reading data stored in

the cloud.

Advantages of Proposed System

Distributed access control of data stored in cloud
so that only authorized users with valid attributes
can access them.

Authentication of users who store and modify
their data on the cloud.

The identity of the user is protected from the

cloud during authentication.

IV. SYSTEM DESIGN

A. System Architecture

(Ciphertext C
Time T /
Signature

/

Alice,

MSG
C i ;
Access Holicy
= | /

/

Fig. 4.1 System Architecture

B. Data Flow Diagram
Registration /
Login
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( Activate the user 1
File Encrypt Generate Key
View Login History
'
) Select Role
File Upload

View Owner Files

Read

e

Reader

Decryik Write
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|
L}
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l ‘ Write H Store
Download |,

Fig. 4.2 Data Flow Diagram
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C. Class Diagram
Decentralized Access Control with Anonymous
OWNER USER Authentication of Data Stored in Clouds
Registration Registration
Login Login
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V. SAMPLE SCREEN
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Decentralized Access Control with Anonymous
Authentication of Data Stored in Clouds

Decentralized Access Control with Anonymous
Authentication of Data Stored in Clouds
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Fig. 5.7 Writing and Downloading a File

VI. CONCLUSION

We have presented a decentralized access control
technique with anonymous authentication, which
provides user revocation and prevents replay attacks.
The cloud does not know the identity of the user

who stores information, but only verifies the user’s
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credentials. Key distribution is done in a
decentralized way. One limitation is that the cloud
knows the access policy for each record stored in the
cloud. In future, we would like to hide the attributes

and access policy of a user.

VILFUTURE ENHANCEMENT

Decentralized access control technique with
anonymous authentication, which provides user
revocation and prevents replay attacks. The cloud
does not know the identity of the user who stores
information, but only verifies the user’s credentials.
Key distribution is done in a decentralized way. One
limitation is that the cloud knows the access policy
for each record stored in the cloud. In future, we
would like to hide the attributes and access policy of
a user. In future the file access policy can be
implemented with Multi Authority based Attribute
based Encryption. Using the technique it can avoid
the number of wrong hits during authentication.
Create a random delay for authentication, so the

hacker can confuse to identify the algorithm.
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Natural Resource Utilization and Problems in Haryana
Sheetal
M.A. Geography, IGU Meerpur, Rewari, Haryana, India

ABSTRACT

There is a need for strengthening the Department of Agro-meteorology for mainstreaming the climate change

related mitigation and adaptation measures into natural resource management research and development to

begin with climate smart and weather forecast based agriculture in the State. Increased use of fossil fuel,

puddled rice cultivation and large bovine cattle population in the country are major sources of emission of GHG

and global warming. The research results suggest that the C3 crops will be benefited from CO2 enrichment, but

the elevated temperature will increase water use, reduce maturity duration and productivity due to global

warming.

Keywords : Natural Resource. Resource Management, agriculture, water management, soil conservation,

Haryana, HAU Hisar
I. INTRODUCTION

Carved out as a separate State from the erstwhile
State of Punjab on Novemberl, 1966, Haryana has
total geographical area of 4.42 million ha that
accounts for 1.4% of the total geographical area of the
country and less than 2.6% of country's population
(Yadav and Kumar, 2010). Agriculture being the
primary livelihood base, nearly 85% of the area is
under cultivation, 3.52% is under forestry while

remaining area accounts for non-agricultural uses.

The Haryana State, located between 27°30' and 30°35'
N latitude and 74°28' and 77°36' E longitude is a part
of the north western arid and semiarid plains with an
average rainfall of 545mm that ranges from 1200mm
in the extreme north-east to less than 300mm in the
arid west. The State is bounded by Siwalik hills in the
north, river Yamuna in the east and Aravali hills in
the south. More than 98% of the area of the State is
covered by alluvial plains including the western

deserted terrain of sand dunes. River Yamuna and
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Ghaggar flood plains constitute a large part of the
State and the entire area is covered by three basins
(Fig.1): namely, Yamuna basin (16330 sq. km.),
Ghaggar basin (10675 sq. km.) and Inland basin
(17207 sq. km.). The altitude in the State varies from
190m to 1200m above msl whose consequential
physiography is depicted in Fig.2. Topographically a
large part of Haryana plains constitute a widely
spaced topographic depression between Siwalik hills
and Aravali hills which has created typical internal
drainage condition in the central and western parts
including the districts of Rohtak, Jhajjar, Bhiwani,
Hisar, Sirsa and parts of Sonipat (Fig 1). Haryana has
a unique geographical feature whose water travels

both into Indus and Ganges basins.

Forested areas in Haryana State are declining due to
harsh conditions, overgrazing, the expansion of
farmland and rapid urbanization. The objective of the
Integrated Natural Resource Management and
Poverty Reduction Project INRMPRP) in Haryana is

to regenerate the forest through forest resource
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management activities such as afforestation,
watershed protection and soil conservation. This will
result in long-term development of nature and
society in the region as the standard of living
improves for the people who live in and around the
Through the INRMPRP

community participation afforestation activities are

forest. in Haryana,
being carried out on land totaling approximately 50
thousand hectares. Additionally, the project aims to
reduce poverty by carrying out small-scale
infrastructure improvements in villages and provide
job training to help residents dependent on the
forests for their livelihoods find alternative sources of
income. Furthermore, in order to dynamically
develop the organizational skills of the Forest
Department and the community, various teaching
and awareness activities and training are being
carried out. In this way, efforts are being made not
only for facilitating afforestation activities, but also
activities that aim to ensure sustainability for the
regenerated forests. As a sub-component of the
INRMPRP in Haryana, the Children’s Forest Program
is being implemented in coordination with a Japanese
non-governmental organization, the Organization for
Industrial,

(OISCA).

Spiritual and Cultural Advancement

The State has made great strides in food production
and contributes significantly to the national food
basket. The Green Revolution has helped to bring
around 85% of the total geographical area under
cultivation with a cropping intensity of about 181%.
However, recent agricultural trends in agriculture
very The

indiscriminate use of natural resources in intensively

production are not encouraging.
cultivated areas of Haryana has started showing
negative impacts on soil health, progressive decline in
input use efficiency and total factor productivity and
increase in cost of cultivation, pollution of water and

environment and threat of climate change on
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agriculture, and thus a real challenge to sustain 4% or
higher growth of agriculture sector in the State.
Inevitably, the food security situation is likely to
become critical in the changing scenario if urgent
actions to prepare the farmers to adopt appropriate
soil, water and crop management practices to face the
futuristic problems of resource constraints are not

taken.
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Fig.2: Haryana physiography
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1.2 NATURAL RESOURCES

1.2.1 Soil Resources

Soil resources of the State are developed on alluvium
in the plains and on detrital and alluvial materials in
northern sub-mountains tracks, an aeolian material
in the extreme western fringe and on alluvium
modified by aeolian activity in southern and south
western part of the State. Taxonomically, Inceptisols
are dominant soils occupying about 58% of the area
followed by Entisols (28%), Aridisols (9%) and
Alfisols (2%) (Fig.3). Texturally, fine loamy soils are
dominant and cover 43% of the area, coarse
loamy soils cover 34% and sandy soils 23% of

the total area.
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Fig.3: Soil resources of Haryana (Textural classification,
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1.2.2 Water Resources

The total potential of surface and ground water
resource is estimated at 1.51 and 124 m ha m
respectively, amounting to 2.75 m ha m including
ground water of marginal quality (Figs. 5, 6). The
north eastern part of the State is extensively
underlain by fresh ground water, the remaining
28,000 km? (about 60%) is underlain by brackish to
very saline groundwater. Considering urban and
industrial needs of water resources, existing available
water resources can meet hardly 60% of the
irrigation requirements. Over the past 4 to 5 decades,
all out efforts have been made to tap all available
resources to meet agricultural needs. Western
Yamuna Canal originating from river Yamuna, and
Bhakra Canal originating from river Sutlej constitute
the main surface irrigation system. The Western
Yamuna Canal which takes water up to Hisar is one
of the oldest canals of this region, constructed in
1351AD by Ferozshah Tuglak and remodeled later by
King Shahjahan. Secondary and tertiary canal systems
include Gurgaon and a number of lift irrigation
Indira Gandhi, B. N.
Chakraborty and Jawaharlal Nehru lift irrigation

projects including Jui,

schemes that raise water in stages upto 174m to bring
irrigation to sandy tracks of western and southern

Haryana (For other details, see Fig.7).

Groundwater Quality in Haryana (a)

Aqually (good) B-qualty (nomal)

EC<2 EC24

SAR<10 SAR<10

C-quaty (sodk) 'D-quality (margnally salne)
EC<d EC48 #
SAR> 10 SAR<10

B Fresh<2) [ Marginal 26) [ Poor (>6)

E-qualiy (saine sodic)
EC>4
S4R>10

Deep

Shallow

Area (%)

Distribution of shallow and deep groundwater salinity (b)

Fig.5: Ground water quality (a) and its distribution (b) in Haryana

I -



Sheetal Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 43-50

700 SIS 700 isohyetes in mm. 3*

5 ground surace contout
mean sea level

< ————=1 groundwater flow
Amount

available
Source (BCM)

River Sutlej 4.94
River Ravi-beas 4.05
River Yamuna 5.88
River Ghaggar 0.48
River Soamb/pathrala,

Drais and escapes 1.13
Sarda-Yamuna Link 0.29

[0 | gravity irrigation

B it vigation CCA (ha)

Bhakra Canal system 11,66,398
WJC systems
wJc 10,84,028
Gurgaon Canal 1,30,588
Jui Canal (lift) 30,160
Loharu Canal (lift) 1,06,715

Sewani Canal (lift) 73,563
JLN Canal (lift) 2,49,901
Naggal Canal (lift) 23,200
Agra Canal channels
29,25,718

Fig.7: Surface (canal) water supply system and its CCA in Haryana

1.2.3 Climate and Agroecological Zones

The climate of the region being semi arid and arid,
water resources of the State have played a critical role
in the improvement and sustainability of agricultural
production. Mean annual rainfall of 545mm, is
received unevenly in the State (Fig. 8) and the annual
evaporation demand exceeds 1500 mm. The GCM
models predicted that the Indian Sub-continental
will be warmer by about 1.5°C during the middle of
second half of the

winter will be warmer than the first half. It is also

current century, and the
predicted that the Indian sub-continent would
receive about 6% more rains which could be irregular
and more intense. There will be some reduction in
the incident radiation and increase in the
concentration of CO2 and other green house gases
during the current century. Thus, there is a need to

undertake appropriate adaptation and mitigation
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measures to address the impact of climate change on

agriculture.
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Fig.8: Agro-ecological zones of Haryana
1.2.4 Crops, Cropping Systems and Biodiversity
Agro-climatic resource conditions, development of
water resources and the State policies have
contributed to the prevalent crops and farming
systems in different parts of the State. The main aim
of research and development was to maximize the
productivity of crops with relatively little attention
to sustainability of resource use and management.
The crop cultivars currently grown are mostly
modern short statured high yielding and have
replaced many of the traditional cultivars adopted
earlier by the farmers. With practically little
attention devoted to understanding and addressing
issue of biodiversity and its dynamics, it has started
reflecting in emergence of new disease and pest
scenario seriously threatening production base. As an
example, introduction of high yielding varieties of
rice and wheat crops and improvement in irrigation
facilities and wuse of chemical fertilizers, the
indigenous sorghum, maize and millets growing area
has been shifted to mainly rice-wheat system. The
traditional indigenous crops, their varieties/ races/
biotypes occurring naturally, which were not high
yielding otherwise, had many desirable characters
like resistance to various biotic and abiotic stresses

and better quality.
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1.2.5 Agricultural Development and State of Natural
Resources

Over the past four decades, the State has made rapid
strides to achieve goals of enhanced agricultural
productivity and contributed significantly to achieve

food grains production goals towards meeting the

growing demand for increasing population, export etc.

Expansion of area under irrigation involving a
network of canals, minors, lift canals, support for
sinking tubewells, credit and marketing constituted
the core of the strategy to achieve production goals
together with availability and adoption of improved
high vyielding crop cultivars, increased wuse of
fertilizers and plant protection chemicals (Tablel).
These efforts driven by the Central Government and
supported and implemented by the State Government
in the form of number of 'schemes' have yielded
dividends by way of Haryana emerging as a front

runner State in agriculture.

Table1: Agriculture Development in Haryana

Area (000 ha) 1966-67 2010-11
Geographic Area 4421 4421
Cultivable area (% of total geographic area) 86.45 86.27
Netsown area 3423 3576
Total cropped area 4599 6484
Cropping intensity (%) 134.4 181.3
Netirrigated area

()  Canals 991 1277
(ii) Minor irrigation 302 1602
Total 1293 2879
Grossirrigated area 1736 5528
% Netirrigated area 37.8 84.16
% Gross irrigated area 37.7 86.00

Source: website of Agriculture Department, Haryana

& Ficen ® WWhest® & Pearimilet a=

« Sorghuma v Maize

¥ Puises ®

- > - L u
1930 1982 1964 1966 1963 1990 LYGZ 199 1998 1990 2000 2002 OO 3508 0%

Yoars

Fig.9: Trends in acreage under food grain crops from 1981 to 2008
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1.3 POLICY ISSUES

In order to find solution of location specific complex

and interlinked problems of Natural Resource

Management (Land, soil, water, biodiversity, climate)

for sustainability of agriculture in the State, the

Working Group observed that there is an urgent need

to undertake the following activities/actions:-

e Seting up a school of Natural Resource

Management and Environmental Sciences at CCS

HAU, Hisar to prioritize, undertake and guide

education, research and development for
sustainable resource management in the State.

e The school should have multidisciplinary team of
scientists drawn from the bio-physical, social and
environmental sciences with expertise in areas of
remote sensing-GIS applications and modeling of
different components of natural resource system
inclusive of soil resource, irrigation and drainage
systems, watershed management, cropping and
farming system, agroecology and climatic
resources as well as resource use optimization.

e Encouraging use of organic manure, bio-fertilizer,
green manure/ legumes in crop sequences,
commissioning of bio-gas plants/ plantation of
multipurpose trees to save cow dung from
burning, promoting CA based technologies for
recycling of crop residues and organic farming to
improve organic carbon content in soils.

e Undertaking time bound programme to bring at
least 50% area in next 10 years under pressurized
system of irrigation and other water saving
devices.

e Policy initiatives to shift the irrigation charges
from irrigated area to volumetric basis to speed
up the adoption of pressurized system of
irrigation and other water saving devices to cover
more area under irrigation by farmers in the

canal commands.
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Enforcement of laws banning diversion of
untreated sewage water and industrial effluent in
fresh water streams.

Need of policy initiatives for increased allocation
of canal water or adequate diversion of excess
rainwater to water deficit arid regions but it
should precede after scientific studies on salt and
water balance, energy cost and socio-economic
benefits on long run to the stakeholders.
Promotion of managed forestry and agro-forestry
by treating tree as crop for planting and
harvesting purposes and incentive to farmers for
undertaking agro-forestry, pisciculture and
biodrainage under problematic soils and water
conditions.

Need for effective steps to focus on the large
amount of biodiversity, both underground and
above ground, for proper preservation and
utilization in the State.

Developing viable units for on-hand training in
farming systems perspective with emphasis on
intensification, diversification, resource
conservation and value addition at the HQ of
CCSHAU to train students, farmers and other
stakeholders to develop entrepreneurship skills
for employment/self employment, profitability
and livelihood security of small farm holders.
Need for establishing better coordination and
accountability among different institutions,
relevant State Government Departments, Central
and other developmental agencies and
stakeholders to find solutions of complex and
interlinked problems of natural resource
management to sustain growth of agriculture in

the State.

1.4 STATE OF NATURAL RESOURCES

Developing digital data base on status and

dynamics of land wuse, soil, water, climate,
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vegetative cover and cropping and farming
systems by HARSAC and SAU.
Undertaking regular mapping and
characterization of natural resources in digital
form (Land, soil, water, climate, vegetative cover)
and natural calamities (Drought, flood etc) using
modern tools of remote sensing/GIS by HARSAC.
Undertaking specific land use-cover change
studies in relation to resource status/ degradation
or other socioeconomic and development issues
with a view to understand the nature of the
driving forces and option to address the
problems.

Some of the issues which relate critically to
sustained agricultural development include;
declining farm size and area under prime
agricultural lands, contamination of agricultural
lands and groundwater systems by industrial and
sewage waters, stagnating area under forestry
cover and degradation of fragile erosion prone
Aravallis and Shivalics.

Bringing out 'The State of Natural Resources'
report in digital form, every five years. The first
report should be planned within the next two
years. The initiative for this must come from
CCSHAU and HARSAC.

1.5 STRATEGIC, APPLIED AND ADAPTIVE
RESEARCH

Need for greatly strengthened Regional Research
Stations of CCS HAU to prioritize location
specific research and development agenda in
general and striving for better scientist-farmer
connect- adaptive research projects in farmers
participatory mode in particular to address
regional specific issues of NRM in the State.

Mainstreaming climate change related mitigation
and adaptation measures

through
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multidisciplinary strategic and adaptive research
for development.

Developing solutions to hydrological imbalances
through integrated approaches involving on-farm
water management, conjunctive use of water,
pressurized system of irrigation and other water
saving devices, surface and subsurface drainage,
recharge of aquifers, diversification,
CA Dbased

holistic watershed management approach.

intensification, technologies and
Amelioration of poor quality groundwater in

inland basin through cyclic process of
groundwater extraction and recharge with good
quality water on pilot scale in farmer
participatory mode.

Developing full scientific package for use of waste
water in peri-urban areas of the State,
particularly for cultivation of vegetables and
fodder crops.
Undertaking holistic evaluation of selected
executed projects in the areas of agricultural
drainage, irrigation and watershed management
and agroforestry with a view to assess their
effectiveness in achieving the targeted objectives
Making concerted efforts to substitute puddled
hybrid

systems

rice with alternate crops such as

maize/soybean based cropping and
adoption of CA based technologies.

Location specific concerted efforts for fine tuning
of different resource conservation technologies
(DSR, diversification, intensification, raised bed
planting, residue incorporation, brown manuring
etc) under different production systems.
Developing alternate technologies for crop
residue management in ricewheat and cotton-
wheat cropping system and use of biochar from
crop residue to enhance C-sequestration.
Mainstreaming farming system research aimed at
better understanding of

farming  system

perspectives  involving  farmers, available

resources and economic conditions and the way
they interact with natural resources.

Linking multi-enterprize models of integrated
farming system with market, value addition,
processing, handling and storage facilities of
agriculture produce at production sites for

livelihood security of small land holders.

1.6 DEVELOPMENTAL ISSUES:

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

The clear focus of development efforts should be
to help the farmers to manage their own
resources in sustainable manner. * Development
of scientific land use planning of the State using
modern tools of remote sensing/GIS by HARSAC
and CCSHAU, Hisar.

Promoting integrated agricultural practices and
strategies which improve organic carbon content
of soils.

Undertaking special drive for inclusion of legume
or green manure crops in cereal-cereal cropping
system either as catch or inter/mixed crops.
Modifying existing soil health cards into system
of “Soil Nutrient Management” by Department of
Agriculture with greater emphasis to maintain
soil organic matter and good soil health.
Discouraging flood irrigation and encouraging
pressurized system of irrigation and other water
saving devices (Furrow irrigation, raised and
sunken beds, fertigation, protected cultivation,
plasticulture etc) through proper incentives to
farmers.

Augmentation of water supplies by conserving
rainwater in the fields, aquifers, water bodies,
conjunctive use of brackish and fresh waters,
treatment of sewage and industrial effluent for
use in irrigation and desilting of existing water
bodies and construction of new water storage
structures to cope up with scarcity of irrigation

water.
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Strengthening the capacity of the CCS Haryana
Agricultural University, State Department of
Agriculture and Irrigation Department to
undertake training programmes to focus on
improved on-farm water management using
modern tools to extension workers, farmers and
other stakeholders.

Exploring all avenues to strengthen human
resources base, both in terms of number and
quality, through partnership with overseas
institutes of repute in the field of Natural
CCS Haryana

Resource Management in

Agricultural University, Hisar.
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ABSTRACT

This paper proposes a preparation of quality data for training accurate machine learning model. Data

preparation is very important in machine learning. Here we are preparing the data for air pollution forecast. As

Air pollution forecasting has traditionally been done by physical models of the atmosphere, which are unstable

and in accurate for large periods of time. Since machine learning techniques are more robust to perturbations,

in this paper we explore the data preparation and applications of machine learning to air pollution forecasting

to potentially generate more accurate predictions. A Linear Regression model is used to train the data a more

accurately and predict the air pollution.
Keywords :
Model.

I. INTRODUCTION

Air pollution forecasting is the task of predicting the
pollutants of atmosphere like ozone (O3), particle
(PM), (502),
monoxide (CO), nitrogen dioxides (NO2), volatile
organic compounds (VOCs) [1]. SO2, NO2 as an

important precursor of new particle formation and

matter sulphur dioxide carbon

particle growth, has also been found to be associated

with respiratory diseases in many countries.
Therefore, we selected NO2 and SO2 for testing in

this study.

Machine learning is category of algorithm that allows
software applications to become more accurate in
predicting outcomes without being explicitly pro-
grammed. There are various important steps in
machine learning. They are Data collection and Data
preparation. Data collection is the systematic
approach to gathering and measuring information

from a variety of sources to get a complete and
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accurate results. Data preparation is the process of
transforming raw data so that data scientists and
analysts can run it through machine learning

algorithms to uncover insights or make predictions.

A Machine learning algorithm is used for this
problem is Linear Regression Model [2]. Both for the
data preparation and for the predicting air pollutants.
A historical air pollution data of India was obtained
and used as a training data for the algorithm. The
input data has the pollution of the features and the
output is the predicted error between the actual and

predicted values of the pollution.

A. DATA SETS AND FEATURES

We have taken the data sets of India from 1990-2015
are downloaded from the internet. The historical data
is collected for 15 years. As the data is huge we can
train the data well and accurate and the information

we get is more accurately predicted [3].here we have
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taken the data of India for 15 years. By using this data
sets the air pollutants No2and So: are predicted.
Table 1: Dataset of AP

Sl.no Year day | month AP
0 1.0000 | 0.0000 | 0.7666 | 0.0
1 0.1071 | 0.0909 | 0.0000 | 0.0
2 0.9285 | 0.3636 | 0.3333 | 0.0
3 0.4285 | 0.9090 | 0.0000 | 0.0

Table 2: showing NO2 feature

Slno Year data | month Noz
0 0.1071 | 0.0909 | 0.0 0.1741
1 0.1071 | 0.0909 | 0.0 0.0700
2 0.1071 | 0.0909 | 0.0 0.2852
3 0.1071 |0.1818 | 0.0 0.1471

B. DATA PREPARATION

Data preparation is the process of transforming raw
data so that data scientists and analysts can run it
through machine learning algorithms to uncover
insights or make predictions. Data preparation is to
identify and remove errors and duplicate data in
order to create a reliable dataset. This improves the
quality of training data for analytics and enables
accurate decision making. Machine learning may be
powerful, but without the relevant or right data
training your system may fail to yield ideal results.
Data preparation consists of two basic stages. They
are Error identification and Error solving. These
Error identification and Error solving are tested
during the training of the data. Error identification is
the testing of weights of the features (SO2 and NO2).
Error identification is testing of the Loss function of

the features.

Most machine learning algorithms require data to be
formatted in a very specific way, so datasets generally
require some amount of preparation before they can
yield useful insights. Some datasets have values that
are missing, invalid, or otherwise difficult for an

algorithm to process [4]. If data is missing, the
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algorithm can’t use it. If data is invalid, it causes the
algorithm to produce less accurate or even misleading
outcomes. Good data preparation produces clean and
well-curated data that leads to more practical,

accurate model outcomes.

Steps in Data preparation:

e Normalization

e Feature selection
e Model selection
e Data splitting

e Validation

II. NORMALIZATION

Normalization is a technique often applied as part of
data preparation for machine learning. The goal of
normalization is to change the values of numeric
columns in the dataset to a common scale, without
distorting differences in the ranges of values. For
machine learning, every dataset does not require
normalization. It is required only when features have
different ranges. Data normalising is the process of
rescaling one or more attributes to the range of 0
tol.The largest value of the each attribute is 1 and the
smallest value of each attribute is 0. It is used to
eliminate the redundant or useless data and to reduce

complexity of data.

EXAMPLE: SO2, let SO2 be fs

normalization(N) = f1 max —-f2min

Nfl=f1-mean (fs)/N

III. FEATURE SELECTION

Feature Selection is one of the core concepts in

machine learning which hugely impacts the

performance of your model. The data features that
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you use to train your machine learning models have a
huge influence on the performance. Irrelevant or
partially relevant features can negatively impact
model performance. Feature selection and Data
cleaning should be the first and most important step
of your model designing. Feature Selection is the
process where you automatically or manually select
those features which contribute most to your
prediction variable or output in which you are
interested in. Having irrelevant features in your data
can decrease the accuracy of the models and make
your model learn based on irrelevant features. The
data features that we use to train machine learning
models have a huge influence on the performance
you can achieve. Removing columns that have large
NA (not available) rows of the data sets and finding
the variance for all the columns and are sorted
according to the largest variance and smallest
variance. Largest variance features are taken to train
the data.

xi—%n)?

Given is the formula for variance,0? = Z .
i=1

Benefits of performing feature selection are as follows:

Reduces overfitting: less redundant data means less
opportunity to make decisions based on noise.

Improves accuracy: less misleading data means model

accuracy improves.

Reduces training time:
algorithm complexity and algorithm train faster.

fewer data points reduce

IV. MODEL SELECTION

Linear-regression models are relatively simple model
to generate predictions. Linear regression attempts to
model the relationship between two variables by
fitting a linear equation to observed data. One
variable is considered to be an explanatory variable,
and the other is considered to be a dependant
variable. For example, A model might want to relate

the weights of individuals to their heights using a
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linear regression model. Before attempting to fit a
linear model to observed data, a model should first
determine whether or not there is relationship
between the variables of interest. This does not
necessarily imply that one variable causes the other
(for example, higher SAT scores do not cause higher
college grades), but that there is some significant
association between the two variables. A scatterplot
can be helpful tool in determining the strength of the
relationship between two variables. If there appears
to be no association between the proposed
explanatory and dependent variables (i.e., the scatter
plot does not indicate any increasing or decreasing
trends), then fitting a linear regression model to the

data probably will not provide a useful model.

A numerical measure of association between two
variables is the correlation coefficient, which is a
value between -1 and 1 indicating the strength of the
association of the observed data for the variables.
Linear regression model is to estimate real values
based on continuous variable. It can establish a
relationship between independent and dependent
variables by fitting a best fit line. The best fit line is
known as Regression line and represented by a linear

equationy=ax+b
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minimize errors

independent variable

y - dependent variable, a — slope, x - independent

variable, b - intercepts
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V. DATA SPLITTING

We use training data to basically train our model.
Training data is a complete set of feature variables or
the independent variable and target variable or the
dependent variable .so that our model is able to learn
the value of target variable on a particular set of
feature variables. When encountered with a large set
of data we use the major portion of data as a training
set. After supplying training data now it is the time to
test that how much our model has learned from that
data just like as humans in college after we learn our
subjects we are required to give the test to clear the
subject. We test our model by supplying the feature
variables to our model and in turn, we see the value
of the target variable predicted by our model. We
generally take a minor portion of the whole data as
the test set which is generally 25% or 33% of the

complete data set.

Data

Training Test

One portion of thedatais used to develop a
predictive model. and the other to evaluate the
model's performance. We do random shuffling of
data for training all data. Train data and test data can
be split in these range (80-2, 60-40).

VI. VALIDATION

The training data is given to linear regression model.

The weight of the feature is calculated and is given as
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where w;- unknown weight, x; - inputs, y - outputs

Initializing W; based on x; we get

The result of the train data is given to the loss
function to reduce the errors in prediction. If
predictions deviates too much from actual results

then we use Loss function

The derivative of loss function is

aL
=W =Ny ...(4)

Wit w;
The test data is given to the linear regression model.
The model obtained from the train data is called test
data. Test data is given to linear regression model.

The weight of the feature is calculated as

Where w;- unknown weight, x; - inputs ,y - outputs

By Initializing W; based on x; we get,

The result of the test data is again given to the loss
function to reduce the errors in prediction. If

predictions deviates too much from actual results.

The derivation of loss function is as follows

JaL

Wiy1 = W; — né'_wl ............ (8)
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The error solving and error identification are known
by knowing the weights and loss function of the air
pollutants.

VILRESULT

The error in prediction features for the testing data
using linear regression. The error in prediction is
shown both for the No2 and so2. There will be no
prediction without error, as we take huge data for

training purpose we get error in

prediction.
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Figl: The graph above is showing the error prediction
of the No2.

To know clearly the difference between the actual

value and predicted value is as shown below.
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Fig 2: M actual value 3 predicted value
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Fig 3: The graph below is the error in prediction of
S02 and the actual value and the predicted value of

the So2 is also given
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Fig4: The difference between the actual value and

predicted value is shown below
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VIII. CONCLUSION

Preparation of quality data for accurate machine
learning model and air pollution forecasting system
designed in this paper proposed a good solution to
predict the air pollution accurately. The analysis of
air quality was discussed for the Indian climate with
different air pollutants results of different cities. Data
preparation produces clean and well-curated data
that leads to more practical, accurate model outcomes.
Using data preparation techniques and machine
learning algorithm we have predicted the pollutants.
This prepared data can also used in different machine

learning algorithms.
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Mheclel ATeeh & Ygel 37eh H TG & SaRT SHAT def Siidet T quTeT fohal § 98 38 THT & ollail &
qTaROT 9 Y ITHCAF T & 161 & $8H Foaeqiadt & uicl 5w EAfgrer siratn oy dfdcafed g5
€ 8 3 HAY & TUTET UcTolT T HaTSHsE TTRT TEIT T & | Fail ! I7 §9 & Gicisar a2m sqd
8 TGohY 3oTeh Ul STl Td AT T HId III: Fedsh Q0T H AT § | FITUH HETHRT & geil &l
YHYT HTTR Feloh TIGTUT UG HALT Sl 3ol AATHT TN I1AT & | FGTHRC oh FHieT & qd #
&t T Folta wrofy & &9 31 aftTa e s g

Iofde, H a1, 3 U AR 7 W0 Ue We A Arelt i Wt 3e7ch S8 B & BROT FAHERR fohar
AR

‘ST g T

‘gftwefiat gy T

(=950 16-18 wa 19)

ge&il Td gl & FFgeh @ aTcauT Sl WU Ud AYAT §oll &1 dTel arg i Teh Heod H
Tasaaisrst gt 1T § 3R 9T &1 91 § fob a8 Sl ATy ohl X ! TTUT GY aTg Wil sl FaTige
-

“a1fi: oM e

(3rrdo 8-106-3)

UATEROT T TGS U Helield el HloTd HAT o 3HTEcied o Tl 3TaTeh g1 UReTcd HIGAT &l
g LY Sl el & SARMEE & A H 7T 8, STdich HRAG HAST o 38 e il 7 81 378
Y Torm ATl §AR FHIV-H STetcd & foh g, Sief, 3T3e, HeaReT dUT a o1 Ueicieal 9 &1 AlTd
R fAfAT &-

[N

TerEde] oY AMaaeideded: ToY Hidmier| 1
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RIAG T AT Fard U YA Ferel AT IUGAG T IROATEA Her HAL: AT, AT Ud aeredfadr
o TY&TUT U HEeT Sl HTHAT T TeRM & & | HRA TfSe FRehrel & FeqoT wiforgt vd gereafaat &
HeATUT T THIETT TG TS &1 IS e AU’ Fiad o T8 TAT i & ALY s
e T [aATYSe HTUROT &l dcllcll §1379dde & Gi¥dT 0R e U Sief & HdaT SUelet] e ol
$9aT  HIHAT Y I B-

QIGHT o AU &= A1 T A o fo e |
gfeaor gfafy A gennfarn 19

JECRUIHIATANE H STef T Folel ol & TAIhR T araT & 3R hgl 1T & fob Tersil &bt 17 g2t g,
YT T T STl &, STel ol T8 WAl ¢, 3Rt 7 7@ qo9 &, IodT 7 78 el &, el T 10 T ¢
AT & I TH A &, ST FoleT 1 &I 5116

HRAT HATST &l T H STEA shaol fo¥siid ST AT w7gl &, 3T g@0T &g T [affiest Afeat
& & H 38 3Aeh faAT S FHodar HT A113 SH HROT F AR AT e @=L3i & ST &
AT 8] 3777 311 38 HT SgRT SAhT Tedle fhAT ST 8-

9 T IR AT Merafk Tt
oS ey w138 sras frer wfeafiey $120

SfeT ATEET 7 STer[efr v fAdeafadr o faRIy oo feam &1 Siel & 3UANT BTt Td 3aTeIehT el
T BT THeled TATT § | TS TAT—FATT R TSI STl H 3cdeo] Golgel, Hrelel, TSeT, AL T
Scuta, 31, STer AR a1 YT T TgT F3T HRT HATaTeh STel AR g ger i garfed e &
g.
dfeer AT o SATfoAent T e STor UF AT Y TGTT - HFd et o 91T F! ¢ | T9da A 3eaiel T§
arAeY o fe B o g @l - 5ot &t oY, oy wen 3itwelay 3ol & aRqut st vl & |

"3 SIPUgST AYATRILATY JTe: |

ARG S AedAIed: g | |
Tode /28 / 3¢/
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qATaoT ERETOT & fordy Afeen ot  wifeal & daca areln Ta&y 39a Wﬂﬂﬁﬂﬁﬂ?—rgmml G|
Herd H gl AT -

I3 T IHA AT Meraf Tl

e Y FraR s Rae wfeafd 59|
& M, § JHAT, TS AT TH A FieT Foit! 3791 o Fict TRV e 37aeT V@7, Fohe] Teh HHYG AT, ST
TG I AGT QS 1G] AT I e ATk AT — FHY AT 37em A | AST AT & Ifd ST HTcAIar A ag 3T
A fara 8

AT FiaeneT 3 TaTaor g3aqor

R Tl THT & §T TATIOT FIETT I oIk Hed ToTdT 8T, ST HRUT 38T Hd8Tfeieh TR X Y
TATEROT ERETOT T R €T feT| AR 2 & GATAROT & 3Helohol Ueh THEH TRl o T & Fgr
FHROTE 3 27 F &Y T W IATG0T EIET0T & Ui e4reT faam aram 31K gAn afdure [RATansit & sqenr
%Wwﬁgvﬁﬁmﬂﬁmh?wﬁmgﬁﬁaﬁﬁl Waﬁmm<waﬂrqdlaﬁ§€
S0 THR 3R AR & Faenfere arffica & ST |

AR Gfaure faea &1 ager Giauns § forae qaTaxor §X&7oT & forw faferse graune &1 Sradr adr &
ALY # fafaey YR dfaur & fagiffs gedas # qITaror Hetll 3Ua dehlelld ARAT
AT # gfafaficd aa arel dfaure ATt & qdfeRor & aRkeTor v @eor & gfa
AN, SRl Tel GG I T TR & | &2 hl HHE SaRT HIATIehel TATGL0T HIETOT T
Hate g AU & FNeT X gU fafeat o1 fafor fhar s g

GAR HIGUTT hT TEATAT FHTST oh FATSIATE clieh 3R Tedeh shierd & TRAT FiATRT el ¢ |
eI HRA FIGUTe T TEdTaeTr # Yogel &7 8§ GATaR0T & qR H $o w61 el a1 §, Uy 5
HATSAET T Hl TRFeIAT HI IS g dg TN TEIg g e TN AT Naad TR I Jg T &
ot T Shael TR el TGS TATAROT, AT FGNoT g TATaor 7 & #a §| FeATaari 1 off
TcgeT &9 § YATAROT & qR H i WAl A8 ¢, Aihel $Ho HATURRT H qATAOT Y IceT &9 &
AT fohaT 31T 1987 # TATaOT HETOT oh HeET H WTaile] oTgl AT olfehed 3eTeee 47 SaRT Ty
T SoTicl B U ol Sheled TN Y TATEIOT R 1T a1AT| THG, GaNT 423 HIENTToTeh FAEreT
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EaRT 9T 0T EXETOT & ford srfafagaAt s aikd s a@faure & #eT 4 7 U7 & «Aifa adas va
HeT Sharedt 3 AiFATT foam arm § e 3d9Td HeT AT e -

1.31Tee; 47 gl & foh ehall & Siidel TR Al GURET, 3og ST NOT He T AT IR Freloifah
T T GG & T 1o LT ol & TrATH hefedl & AR § | Adolleleh T H UN &
Tl TATEROT HRETUT HR 38 GUR 4T AR § Frifeh SHeh S9N Ardotioleh T &l GioATReA 6T
forar ST FHaT B

2. 3eeide; 48 iV T i HISI o TIETUT Y ST YT &1 Fg efeoe Tedl I e ear g v 9
i g Sfal @ S[et 4el Y e T daffaeh it @ ST i & [T ST dhedt 3a17| Ak
W, 2T I SIT-Sed 37T H Tl TRF&TT HIAT AT 3R I, TESH, HS-Th T 3 SAART
T §caT IR Ueh ol@TTeAT AR T

3 AT T 3TeTeede 48-A Thgall ¢ Toh Ao TATAUT HIETUT & SHeT ST St T h1d hial 3R SAIR
A ST T Fo ST Y 2l T GIETT & e et el

4. TAUTS & AT 4% & oG 51 H FHA dcted! H Tiehides qATaRor &Y foraes 3cefa ae, sher, 7T
37T ST T § SoTehT I6TT Y 3R 3oTehT TaeT Y AT UTTOT FATH o YTl &aT AT (W |

5.3 51 A (g) 6T ¢ Toh SIITel, dTelldl, oAiedl, dwdsiid Higd @8l g &I Trehfcieh qafazor
T ST ST 8T FAT T 3AR! S1aT SolT 8¢ HRATT ST holed BI9TT| AT & Tcdah AT ol T
Tstiat & O %o I@=ir gt

6. AR FAUTe & 3HeJeoe-21 # gl A1 ¢ foh T egfdd 1 31 afafafeat @ s S
IfeT, S 39 Side], TARLY ﬁt%mﬁe’rﬁrqg"m?ﬁe’n

7. AR HIGUT o 3eTedal 252 T 253 S 1ol HgeaquT HIeT a7 §, Fiieh & TATAROT &l €A H
TGH HlofeT delet & T 31T X B

9YTaIOT [IETOT ; FIHRT TIATH
TG SaRT Y JATIOT TIETOT o fordr 31aieh Jrfaferas arid forw a10 § Zrerm -

- g SiiaeT §I&TT e (1972)
- Srer wgwor o srfafaaer (1974)
- arg9euoT AT srferfasrer (1981)
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- I TaTor HLaToT A fAas (1986)
- AT ITITASE YaereT vq fAsaree srfafaasr (1989)
- eafer yquwor st va fagror srferfers (2000)

THe o gATaRoT EI&T0T HfRAfATd aid e T Wed fohu €| 9aTaRor Ud adf FHATeT o o
UTERYT EI&TT H HgeaqUl el ANET &A1 §1 el Ud YATeROT AT & o1 €34t |
FAETTCIT, deT TS, Sid Si3it AR =g Siial & EET0T, YgWoT =0T Ud fHaRoT, 9ITaxoT i Feat
AR AT ATTA | FoT 32T T ITTTe o T EXehRY T fehT ST 38 ¢ |

1. %hg TR @RI MdE Tood Id GATeT 9ATaR0T Ua ARy TET 6T TATIEAT 1988 §. H T 715 |
2. AR TN SIRT AL S A TIh1H &1S T TATI=AT 1985 3 1 15|

3. %hg o 1988 §. H USEIT def AT a3 g Fael oAITeY T T¥ATOT fohar |

4. %, FIHR o S do &131 bl ATl e i gl

5. hg, TP GaNT 1985 §. H I &l TI=S WA oh 36627 U I HelT hT EATTAT Y TS |

6. TITOT TY&TOT HTATATA (1986) & 3T Fald HeNUT fAIF0T U fAGROT §1S hr T A=A 1 715 |
7. s TR GART ITSEIA FATGIOT el TR hl T2ATIAT 1995 §. H FI 15|

TE & TTY-ATY ~ArdTforeT & TIenfares graersT s gafaRoiy Tget 7 fAaTasT ek gafavor TRefor
Td UR el H Agea o ANTer 6A1 &1 R FIAETeT o el Hor Feidl Teh shodTorery
T fA#A0T & fOT T A & | TaEY TITaR0T 3 HoATUTRRY T T &1 Ueh ded g | e Ifedd &
faera & forw aed ST Aifere 31fURRT i TRE HRT T @faUTe H91-3 & J8d &dT & | IAaR0T &
IFR & T caferd 1 fashra oif Gsra w181 81 3qed 21, 14 3R 19 T GATEROT FET0T & faw
TN H ST ST AT & I5Nad & 9k Alefeh AR TGEURTR ardraror iaere & iy idfaifed 8|
TATEROT (i) ATATATH 1986 & TN TATGROT H Sief, gaT AR STAlT AR 3ieReser foesd gar
AT &1, STel-STHiiel AR ATAd, 31w Shfaa el, Is-9, Faa sliasiq 3N a9t anfe qaed &

TfAUTeT & 37Te0e 21 & AR Flefel SaRT TATAT STETATIT I BISH Tohell off gfbc T Sfaet
Sitet 3R SAfFd9Te SIS & e T8T I@T ST | AAehT IMYT TATH HRT THR (AIR 1978 SC 597)
ot Feheed H GNHA HIE & AT & d1e 37 21 S AT AT W 3GRACT TR ¥ SATEAT S
ST el §1 3eTeeq 21 Shael Siet ol Hifersh T8 o &ar 8, $HA qATaror &l 3R, dSHATREr g
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HhHUT o TR @ Flord &l AUSHR AR 81 TaEY arcAraxor &r SR Jiassr & AAg shas
et & TR T AgcaqoT [AATAT §| FIAUT & 3eTede 21 & Tad TaEY aTdATeRvT # Shae Sl &
ISR FT g 9] 3T AT AIAT &) 715 A, 5d Wl (el US Telgeadie g §aTH s,
AIR 1988 SC 2187 (et Walel ¥l & & H TAGH) ¥ HIHA AT AT I§ AR H el TR Hl
g oIl AT AT, s Talcd «aramerd ¥ 9ATavoT (wem) AfATTe 1986 o dgd 9ITaoT  gITaor
Hfolel el FHeel sl &Nl H TG §U T HIHN 3 Tefol (et Tefed ) Y Aehd & Toreier ferw | @l
THET AFAT SA1H AT HH, AIR 1987 SC 1086 & HIHl H Haled #AATeld 5 YGNUT el aTcraor
A Shaet Siiel & ISR T AT T & 3eeese 21 & HANT Siidet St & FHiferh fHR &
39T & &9 H HAT AT

g 310 MR-ARTST HY FATS H TGIUT YT AT & | $RATT HIHTT T IHeTo3G 19 (1) @ T Ho]eo6
21 Ycdeh ARTRE &l dgd< ardre]or 3R faqul shast Shet &1 AR &ar g1 NT Sohd FoT1H
FlceTH giog 31efleteh, AIR 1993 ker 1, & HTHS H el 3T ATl o TIS fohaT AT foh IR
AUt 7 31706 19 (1) (a) & ded &1 18 feafa @1 Faaadr e off Areries &1 At 3marsr &
138 T T 31 2AR-2RTST FHed dTel ITHIUT 3TTE, ToTTed T SoAToTd 1el &l g | 3T JhR 3T AR-
TS, 138 T 3MTTE A Bl aTel eafel GgwoT &l 31eTe0 19 (1) (a) & dgd e famar 3 Herer 81
AT HIGUT T 3eTeaa 19 (1) (9) Tedeh AR T YT THeE & HTHR Rl 8 g &1 egaar,
SHTH-LET 3TTE et 1 BN Gl § | Afehet SHH Fo gfaaer ot 8| 3r2Te] IS off AR Tar g off
HTH AGT Y Thell, AR FHATST T ollell & FALT R 1S Tldiehel THIT T3 | TATIOT HI&TOT HJemer
& 3 3eTeoE H JATTed & | IaTol A ST TeTH ITahRT ITGerd, ST (1954, SC 220) o AHA
A glie AIE o Te fohar o1 & Sl el i ILTaR0T TRETUT T FaHT Hlel & AHTARR & o HlS
faRTer gYam @ &I T gATRoT Hath fgdil 3R cTaamT g s GUT Golol Fath 3ThR & e Tl
FoATeRY TRt fAuTer oR gt g1 |

R & HITETeT o 3efeadie 32 A 226 & I STeAfec ATt TATaoT Heh AR T R
gl IRUTH § | SgIGel H oIISHECIT Walel ol 8¢ Shilell (2euer Waled &hd AIR 1985 SC 652), f&eell &
FoNeT Telic F T&THT ST SlaTdTeAT (vt AT SA1H HRAT He, AIR 1988 SC 1037) 311fg &t wogQ@
TaTeRoT HEH AT §, od Hafea Famrerd A 3n(aqd R Sefed & AU goAe §1 dee
AR HoATIT BRHA TA1H ARATT T (1996) 5 THAMHT 647 & HIH H A HIE o el AT &
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UATEROT EETOT § ATciTa T i el Tl o [eTT qa ATaenferar {@ent €1 faehier shi T1g 9X 3178 a7 ATt
SECKY

AT g ATHAOT TR I FeT TIETUT, STel Jeele, STarell sl G&TT 3K qATaxor T T T $HeRT Ferdr
el o ToTT Tl ot 8T ST ST ST YehT | TATaN T T T&TT §AR HIEhicieh FHodl g ORI &l
8 39T 8| 3rudde & et oY a7 § o HeJs ol Tt €t g2t WX 8| T Shifad dR &1 @l #eysat o
forT Fe@ IRy T &1 FE Tepicl T 3R &7 g1 3mefidie § o g gl ¥ dga’ | 3R Sod &
AT ST T 1 G2t 8 6ART TadT & HIR SHeT LT lall 6HRT sheled ¢ | IR o Hiqurel # ot gepfcy &
TI&T0T 31 T&TT T e TATR &, Todeh 9T Shael &1 3Tee 8T 31T ST TehdT &1 IATIIoT HI&ToT
& 9fd Selt T FEHTAar T, JATAROT SETEehdT, YATaRoT Heell fAIST a1 fasrra tel g allan ahr
TATEROT & Gl FagaTfel oot o foIw qafagor Y 16T @ S[S Haneleh Jatiieil sl Tl elail &l glelr
36G TR &1 TE 37T T T T |

aeTor s

ao Sitaet T A0l & Gt 9T arerc] Sita 3T ©; 3o1a gail, [T Tefel dTel i, e 3R STor 7T Uel
& IHI ST 3T & IIRTEATAS HJolel T TG, FHeT &ROT Uehel, Wiey, W, H@Te, 9,
garelt 3nfe & AT & T A7 31T 3curel & W & T H, T 37H AT & Toleled & foAw g shaet
3R 81 g Siiat hT GI&TT Td TXET0T o Tl ToHg-Hord I 3 s qur dhisfet IR 3 I &,
AT g:

A arses vfathue fiaders e, 1873
3Tt 305 vferthue iardersT ¥ee, 1979
qrSes g3 YieFerd Ve, 1887

TEANAH WerdereT ¥ae, 1932

A TSR Hierdere e, 1954
Qued a1 3T a15e8 ATSH 1952

qIses ATSH Wl Uee 1972
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HRAT 3o S1d a1S- I Sild TXETOT AT fATa o 37efieT 1985 H ARCAIT dod Siid &1’ ST TUTIAT I
IR TS gehT 3TETETAT HRA & TUTHHAT A & | T§ 9T Si1g TL&TUT T 3Taieh ATSTAT31 & fohdTeada
I fIeRret 3R fAder & & faw ey Femger woidh 81 31ffaas & 31ehs yds T3 & fav v
g SiIdeT GATgh SIS T ITSeT T IrAT &

Siefoenel dd 3T 3TUSAT (BSI) AT S[elToTehel T 31T ST0SAT (ZSI), QlAT Hehe I GoTsT AT 31T
ITET Fonfadt 1 Fr TR Hd &

sy

e hrel # & TATGROT & TG oY T FATAT 3TRYA §5 8PN TG AT T 3HH G0N
T H W1 ST HhlT §| T aREcd A o137 I Saci3il Td 3RRT SaRT Yepfcl T fAeararqdeh aleT 2,
TS eeh IROTH FawT 3 & ATY-HY G & & H TGTUT &1 foleholl [d¢ & GART §H ollall dhl FI5C
foder & fo g oller yepfd & i @er Ui S8 T 3R HeTeeH T Siael i el & ffad
TATEROT ST 3feJeholcll TToc & | eFel-Tsfde H gl ardm & fob-

“HYLFT AIH-YCY AT AT @, AR AYIUT IO FX| 3T TG FIA qTell AT IET
ST & G AYWEA GRS et SC | I & Wry-ry faT ot 7y @1 qod Y o & A areafar
a% AYHFd g1l o Fao shifaa Hqsat 1, JG Rt 1 Shaer st ayaa @1 gF 7yaT @, =
HYT QU & arelt g1| A& geawmos aymw W@

- (et I, 13.2729)

$H Yo AIGHIA AlTd FEHTd & 3MM1E T dal # #ifcien T 3TedTicHe el g1 gisedl & qairexor
Y Qe & U ATereAr i faeneT foham I & foiee 3deTTehy HER A Teh T Td 3T AT dTclla’ol
AT ST Hebell & | & TTelleT AT & AN T HTEOT F:leh 81 S8 TATg el TG hl 5 Y Fehcl o |
Tef I SearvuT ardie e gref-

TS sraeq FRAT: ¥ Wo] FAmaAT: |
TS $TETTOT TRTTq AT HiRAG §:@HUIAA |

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

71



ﬁgﬁ' I &FTIX Int ] Sci Res Sci Technol. September-October-2019; 6 (5) : 57-74

“amar {f: QAN qfAEAT:"(3rUdAT 12.1.12) & T A Ig AT &3 RIVAT o fm o 31er =Ry 31 gai
T fa=TTer g W8T &, 34T ShRoT Wl Yehr <hr faufarar g ux avd W &1 $1fR &7 et 3uai3 AT &
&RUT BIehT IHHT TG H TghT ol STl Ud A Hhad ged ol Siled A GLdY T ATIHTT Fe=1T S

hROT & g1 6T & 18T & TR & TATaR0T T Fehclell 5T hedToT BIcll & SHPT HEl HeTAT HHY ST
oTe1 Y UT | TR RINAT o Gar=dt & Jait ol GclieT & 81 31feeh Fgea &A1 §1 37911 o101 et
o forT gat &t HaTeT & off 3170 Fgead 13T § 1 39T o107 Hlel o foIT gat &l I3 & H Tg0T hlel
farenet foveiioT SeaTr Rt Y 3¢l W 6T Uk 3791 § | 38 Ao 3 HeET qRI0T FIC FHgl -

ERIRY AT erraTdaAlEeS: |
EREEHA: AN GAAWH: gaA: | | — Taeer qTR=ITe @vs 4. 370 49.

AT HETYRTUT SRAATH o T IEATY & 32.33.343 2eileh H $ITATeT HIHTUT o IaTeleTell I
ﬂmﬁfﬁaaﬂﬁgtram:-

TRAAT HETHTT RifFleasiadre|
AN TRHATA Hged! aRATeceT: | |

378Y U X FeH HAWUGISA G|
goraeaa Awr & e arfea a1 |

T TSIGCOIATH e dohelara: |
TeyfAgTaREARIaFH: AW Aa-adi|

HRAT HGT o 57T Yeltd ARATHT Y SlaeTeride Td FEhid-AIaiede el §, 3ol Pl Tcidle
AST o T & aRfieqe g fawrerd Y faam g1 foeR Y 9ffiqy arAleR #d SIhRY Ud I3Tehell
SEATT HIA, 9Tl I [HeH T FHed 3T HRET & ITAST YTl &h1 HageT sdel & HROT IG ¥
B 1S | ‘Tafrz & ITER e HATINEIIE 9T afgel o T Foig afomser gfteses’ Jurgera
Hglete; A0TeTE 1 AT fogR & arAleR 1Y & o s &1 I8 Reufa afRae smmer Y garelr Ay,
ATACIATZ T R AT, el T AMAIR AT, HERTSE T Alelshieh e, INTIAT I AhedT AT T 3T
e hr T3 3nfe ATGAT T §1 TE AET I, TeAT, THTIGA, FHGT, FETACT, FOM, Hrady, dor weyfey
afers SAfeat o1 o TET §Tel & | TE: TTehicieh HATEIEAT T TR Gleel el H HoSF Uil FiST

& TS T HeRTHAL T 37T a7 &, forersh Hror 38 el srarrag IRt st arser et us @il
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eI STA-GGNOT hl IR FHEIT & HiF TTecd el & 36T U chey TR o 1947 . 7 ‘5wt TGWOT
Ut Tg fAg=or 3fafagsr aiRa forar a2m 1985 S, 7 S 379 WITARIOT &7 313+ fohaT, Janf s
fenelY TUTS Tt T 3T9&TT 8T T ST Hebell, FTTeh FATCHTSIRITHGT T 90T § & STol-9guuT SiET aisfix
HHET T feTeT g1 Aehell 8|

AT AT F herra®y fava & T TRTEATART e § THTROT-Jq¥0T TR H g
AR grehicieh WIeT-HEel3l & Catd glel T AT ool IST 8| deTEdTd & ofect gl & 37 I A
Sha-Siqg3it 1 gerfaar off faeqed gicl ST @Y 8 157]ST Thid & A1y 3/ auf & SIo18 W W@ &,
TS H& 9ATEROT T I TNt 81 QT 8 | S8 T o [T g SATeT g¥ Siled Sl STl o761 ¢ | e’ T
¢ 161 SR A, ol IAEATE, Siarelt o1 fa=mer, ofed giat Us-aier 3 St Sic, gf¥eT gielr areh, g
# ygi¥d gar 3R g Il Sed a1 U T, Feliad arféer, dfRash dradrT def2, TafRiay e,
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ABSTRACT

In this research article the researcher emphasized that significant role and impact of E-commerce in Business

Industries. The researcher focused on analysis of significant factors of E-commerce, positive and genitive impact

of E-commerce, and challenges of E-Commerce in Business Industries. The researcher defines the dimension of

E-commerce with respect to business to business (B2B) and business to consumer (B2C) towards the changing

way of doing business on the web in Business Industries. The main objectives of this research article is to focus

on the primary route by which e-commerce will affect the economy at large is through its impact on

productivity and inflation. Businesses and consumers that use E-commerce benefit from a reduction in costs in

terms of the time and effort required to search for goods and services and to complete transactions of business

activities which are carried out electronically on the Internet rather than at a physical location.

Keywords : E-commerce, B2B, B2C, Business Industries

I. INTRODUCTION

E-commerce businesses are fast gaining grounds and
changing the way of merchants doing business. The
main aspect of E-commerce involves doing business

on the web and includes [1]:

1. Business to business (B2B) trading which involves
a business such as a company trading with
another business on the World Wide Web.

2. Business to consumer (B2C) trading which
involves a business such as a company directly
dealing with consumers over the World Wide
Web.

Through websites and portal, some businesses do
business with other businesses, an e-commerce model
known as B2B. Other businesses sell to consumers
online, in a B2C e-commerce model. E-commerce has
made it easier for businesses to reach a much wider

audience at much lesser expense than what a
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traditional retail operation will require. With an E-
commerce setup, there is no requirement to acquire
expensive shopfront in prime areas or for that matter
any physical area. A merchant can also produce or
store his goods at a remote, cheaper storage location
and while being able to market and sell it worldwide.
While the cost of developing a good website may be
substantial, it is still much cheaper than renting or
buying expensive storefronts in the ‘high street’ by
comparison. Additionally, once the merchant website
is operational, it can potentially reach a wide client
base. The merchant will then have to focus on cost

effective product order fulfilment and timely delivery

[2] [3].
Why E-Commerce?

Traditional retail companies that have made

significant investments in developing physical retail

infrastructures are suddenly finding themselves being

s L
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outran by smaller e-commerce startups with much
lesser physical infrastructure. These E-commerce
based startups typically ship order goods out via
overseas suppliers who produce high-quality goods at
lower cost. This gives the startups an advantage over
integrated that  have

vertically companies

traditionally sought to do everything from
production to supply. It should be noted that these
monolithic companies understandably can’t be the
best in everything; instead, a company may be good
in one aspect and another in a different aspect. The
traditional companies are therefore being forced to
focus only on what they can do best and outsource
the rest if they want to compete favorably [4] [5].

The E-commerce model has contradicted the classic
economic theory of decreasing returns scale which
holds that a business cannot grow its profits infinitely
due to physical expansion considerations. E-
commerce based enterprises have been shown to be
able sustain fast growth while increasing returns as
well. The reason is that these startups have minimal
infrastructure and inventory and instead leverage on
information and communication [5]. In fact,
industries dealing in information based product, can
literally bring the cost per unit distribution and sale

to zero via E-commerce [6].

E-commerce has radically changed the way people
make purchase decisions. With changes in the
purchase habits, it’s only right that advertising tactics
also vary accordingly. Today, even consumers who
shop traditionally at a brick and mortar store, look up
products information online, read other users’
reviews and compare prices before they make the

decision to purchase. Businesses today no longer can

depend on traditional marketing techniques alone [8].

The researcher must consider digital marketing
(including mobile) to meet the demands of the tech-

savvy
optimization, paid ads, email marketing, social media

consumers of today. Search

engine

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

engagements are some of the tactics that business
owners employ to reach out to millions of potential

customers online [9].

II. RELATED WORK

Behshid  Behkamal et.al.,(2006)

comprehensive investigation of effective factors on

proposed a

success of B2B electronic commerce that are under
control of SMEs themselves These variables include
individual features of companies and environment
have no influence on them. In this paper basic
components are divided into four primary gatherings;
business infrastructure, HR, client interface and

technical infrastructure. Additionally in our
methodology, factors were viewed from SMEs
[1].Vinamra Nayak, Nitin Jain(2012)

emphasized on Use of e-commerce arrangements will

viewpoints

help enterprises to expand their business through
broader item exposure, better customer service,
accurate order entry processes and faster item
fulfillment [2].

Sokolov Mladenovié, S., and Cuzovié, Porde. (2016).
Focused on development of e-commerce has
influenced its implementation in the travel industry
where it is observed like an instrument for improving
the efficiency of business activities. However [3].
Niranjanamurthy M, ,Dr. Dharmendra Chadha(2012)
emphasized that the increase of the demand,
flexibility and power of wireless deals provides
proper opportunities for ascending services to
customers. Indeed, this could mean the real services
giving in all times. In the current Business
associations, mobile commerce or M-Commerce has
been entered in finance, services, retails, and
telecommunication and data technology services. In
these sectors, M-Commerce isn't just being widely
accepted yet additionally it is being more used as a

prominent method for business/commerce [4].
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Lipsa Sadath (2013) emphasized that information is
considered as an essential type of data that needs
collection, management, mining and interpretation to
create knowledge. Modern e-commerce is likewise
enthusiastically developing that makes resources and
services on the internet lavishly bright. Businesses
targeting customers has a direct connect with the
economy of a nation as the current e-commerce
system is used by people from layman to business
tycoons [5]

Dr. Singh Sohan, Prof. (Dr.) Sharma R. K.(2010)
stated that internet has brought to the universe of
business e-commerce and it refers to use of computer
networks for purchasing and selling merchandise,
data and services. It integrates E-Mail, Electronic
Fund Transfer (EFT), Electronic Data Interchange
(EDI) and

comprehensive electronic system of exchanging. E-

comparative  techniques into a

commerce combines IT, Telecommunication
technology and business process to make it feasible to
work together in manners that couldn't be even idea
of earlier. It opens up new avenues of exchanging and
improves efficiency and effectiveness of conventional
business processes, markets and services [6].

Sameeah Alvi (2016) focused on M-commerce is the
which

internet without

subsequent generation of e-commerce

facilitates the wuser to access
requiring a place for module. Today, mobile isn't
merely used for sending messages or for calling
however it serves a wide variety of other purposes
that are beneficial in corporate world. M-commerce
helps in improving relationship with customers. It is
an area that is still under development phase and
offers potential prospects for further research and
applications. Since the subject is at the stage of
progress, this research help explore how and why m-
commerce is increasing consistent prevalence and
assuming control over e-commerce and initiates
further research on the reasons of development of m-

commerce expertise. Earlier studies suggest that e-
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commerce and m-commerce are not just leading edge
for doing worldwide business and trade yet in
addition offers multiple benefits to the business,
government and consumers on generous scale. [7].
Maria de la Soledad Zapata Agiiera (2009) focused on
utilizing computerized channels that enables you to
transcend customary requirements such a geography
and time zones to connect with an a lot wider
audience. For this creator, e-marketing is significant
because the market is worldwide and wider, and it is
necessary to be able to reach a segment with
precision utilizing the computerized marketing that
gives us this choice [8].

Vera Pujani, Refdinal Nazir (2019) emphasized those
E-commerce applications that play in different stages
of the

utilizations. The internet technology and electronic

environmental effect especially energy
commerce (e-commerce) which drastically changed
the trend of data system (IS) applications in business
to be internetworked e-business will be reviewed.
The commitment of e-commerce on business has
been identified as one of success variables to pick up
companies targets. In line with data technology
development, e-commerce is likewise more used by
business associations around the globe. The use of e-
commerce has the effect on environmental effects in
terms of energy utilizations [9].

Amol Kale, Rajivkumar Mente (2018) identifies the
services and utilizations of M-commerce. In Mobile
Commerce purchasing and selling of merchandise
and ventures utilizing mobiles which are wireless
handled device.

generation of E-commerce which enable costumer to

Mobile commerce is the next
access internet from anywhere. Current days, mobile
are not use just for sending test message or calling
however it likewise used for other facilities, for
example, web perusing. This network technology
used in M-commerce based on wireless application
convention. It helps in improving relationship with

customer [10].
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Dr. Shahid Amin Bhat (2016) stated that E-commerce
is a blast in the modern business which defines E-
commerce means electronic commerce. E-commerce
(Electronic commerce) involves purchasing and
selling of merchandise and enterprises, or the
transmitting of assets or information, over an
electronic network, predominantly the Internet. E-
commerce (Electronic commerce) is a change in
outlook influencing the two marketers and the
customers [11].

Dr Kishore Kumar Das (2015) emphasized that
factors that are fuelling development in E-Commerce
sector in Business World. The methodology of my
examination is from secondary sources, for example,
articles, diaries, reports, papers ,sites and conference
proceeding E-Commerce one of the highest
developing business, with India having great market
potential for investments. There has been huge surge
in investment since a year ago and more is expected
in coming years. The fast development being used of
mobile and internet users has facilitated E-Commerce
business in both urban and country cities [12].
Rajneesh Shahjee (2019) focused on investigation of
the effect of Electronic Commerce on Business. The
research study has highlighted the Management
Information Systems, Finance and Accounting,
Marketing and Computer Sciences of E-Commerce
on Business. E-commerce is a method for leading
business over the Internet. In spite of the fact that it
is a relatively new concept, it can possibly alter the
conventional type of economic activities [13].

Dr. Rajasekar S. also, Sweta Agarwal (2016) stated
that E-commerce involves an online exchange. E-
commerce provides multiple benefits to the
consumers in type of accessibility of merchandise at
lower cost, wider choice and saves time. The general
category of E-Commerce can be broken down into
E-Merchandise

Numerous companies, associations, and communities

two  sections: and E-finance.

in India are working together utilizing E-commerce
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and furthermore are receiving M-commerce for
working together [14].

Anuj et.al. (2018) emphasized that the importance of
E-Commerce in Indian economy. It is very much
imperative to have government intervention and
huge investment inflow in type of foreign direct
investment in large economy like India to stabilize
and increase the development of E-Commerce
industry in the economy. In this paper the researcher
will look towards the role of government in E-
Commerce industry and furthermore look towards
the different barriers of e commerce in Indian aspects.
“In this research paper the researcher discussed for
the most part about B2C E-Commerce and its
percentage of total national output in Indian
economy [15].

Shahriari (2015)

economists and experts believe that in recent years, a

et.al. emphasized that many

revolution has occurred like the mechanical
revolution which the world has entered the data age.
It makes large changes in the economic, social and
social aspects. One aspect of this change is changes in
economic relations between people, companies and
governments. Commercial exchange between people
who had been based on paper documents to
exchanges of by us the systems based on electronic
data. In this article the researcher examined the
benefits of e-commerce and its effect on the market
[16].

Rajendra Madhukar Sarode (2019) emphasized that
E-commerce is one of the business alternatives that
one should explore in the future. E-Commerce is said
to achieve change in perspective on the planet for
exchanging. Prediction e-commerce is indicating
tremendous business development in our nation.
Backed by increased online user base and mobile
phone presentation, Indian e-commerce has seen
impressive development over the most recent couple

of years. Considering India's demographic dividend
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and rising internet accessibility, the sector is slated to
scale greater heights [17].

Madhurima Khosla, Harish Kumar (2017) stated that
E-commerce is one of the fastest developing segments
to encourage and support the development of E-
Commerce. The survival of the e-commerce firms in
a profoundly unique environment becomes a
challenging errand when coupled with the relentless

competition prevailing in the sector [18].

I1I. OBJECTIVES OF THE STUDY

The researcher stated that E- commerce is playing
one of the significant role in business Industries to
control the business activities and transaction with
rapid and convenient way in between business to
business (B2 B) and business to consumer (B2C). In
this research article the researcher focused on some
of the significant research issues:
1. Analysis the factors of E-commerce which
are significant in Business Industries.
2. Analysis the positive and negative impact of
E-Commerce in Business Industries.
3. To study the challenges of E- commerce in

Business Industries.

IV. RESEARCH METHODOLOGY

This research paper has been written on the basis of
secondary data. The secondary data were collected
from published books, journals, research papers,
magazines, daily newspaper, internet and official
statistical documents. The study is qualitative in
nature.

V. SIGNIFICANT IMPACT OF E-COMMERCE

IN BUSINESS INDUSTRIES

The researcher emphasized that E-commerce offers
businesses a vital opportunity to offer their customers
[11]. A good E-

Commerce strategy that adds excellent customer

round-the-clock convenience

service and a dynamic social media presence into the

mix can spell higher traffic and better sales for your
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business. E-commerce and the never-ending array of
virtual companies are today challenging long-
accepted economic practices and creating hyper-
competition like never before. While globalization
and the internet open up newer markets for you to
reach out to, it brings you a hoard of competitors
who are all waiting to steal your market share[12].In
this era of digitalization and online shopping,
businesses that don’t jump on the e-commerce
bandwagon are bound to get lost in the melee. That
doesn’t mean you have to reach out to the first E-

commerce website design services you come across to

design an online shopping portal for your
company|[14][15].

1. Return on Intangibles: Traditionally, while
intangible assets helped businesses remain

competitive in their field, other physical assets like

building, equipment, IT infrastructure, proper
management (HR), and customer relations helped
companies to gain an edge over their competitors.
With the growth in the internet and widespread
availability of E-commerce, today businesses are able
to make profits out of their intangible assets. Today,
collaboration and communications between suppliers
and vendors is easier and cost next to nothing. This
means businesses can now leverage their intangible
assets to a broader market. E-Commerce has removed
all time and space constraints that businesses faced
just a few years ago. Companies no longer have to
work in a particular geographical location or time
zone.

2. Low Cost of Initial Business Setup: Just a few
decades back, to set up a business, one will require
massive capital costs. However, E-commerce changed
all this. Today, thanks to the internet, it is completely
possible to set up a global company ‘out of one’s
garage’ with minimal investments.

3. Bigger Market Exposure: Traditionally, small
business owners who specialized in a particular niche

were restricted to very specific markets. Even though
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their niche was customized and distinct, they
couldn’t make higher profits due to the inability to
reach out to bigger markets.

4. Elimination of Middlemen: Today, businesses can
directly sell to customers without the need for any
intermediaries or middlemen. For example, a local
fabric merchant who previously have to depend on a
network of vendors and brokers to distribute his / her
fabrics to selected geographical locations can now
expand beyond his / her confined vicinity by himself
/ herself.

5. Businesses are now Open 24 x 7: In the world of E-
commerce there is no downtime. Businesses are
opened for 24 x 7, 365 days of the year. And, sales can
happen at any time of the day, every day.
Traditionally, businesses had to close shop at the end
of the day, in whichever location they are in. This
means shoppers were restricted and had to complete
their purchases within a particular time.

6. The Size of the Company No longer Matters:
Whether we run your online business solo-handed or
with the help of a hundred-member team, it makes
no difference to the end consumer. This means as
mentioned before, a small business owner can
compete on a level playing field with the large
players in the market.

Traditionally, small business owners faced major
drawbacks due to their lack of staff. They couldn’t
match the customer service provided by massive
brick and mortar stores. Today, the situation has
altered. The positives of running a small business far
outweigh big, clunky corporations in the online
world, thanks to AI chat bots and various E-

commerce automations [17].

IV. POSITIVE AND NEGATIVE IMPACT OF E-
COMMERECE IN BUSINESS INDUSTRIES

Since E-commerce is a business activity carried out

electronically on the Internet rather than at a
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physical location, comes with its own set of
challenges. The advent of e-commerce has brought
about both positive and negative effects.

1. Lost of Privacy: Retailers with an e-
commerce presence can collect a lot of
information about visitors to their websites.
By setting up electronic trackers in the
buyers’ browser cache called cookies that
track the surfing patterns of visitors, e-
commerce merchants can collect the
shopping profiles and preference of their
online customers. This allows the former to
target advertisements to the latter based on
what is relevant and recent. While it may be
used to enhance shoppers’ shopping
experience, some critics argues that this

activity intrudes on consumers' privacy.

2. Security Threats: While offering convenience
to both sellers and buyers, the negative effect
of e-commerce is its potential threat to the
security of consumers' personal information.
When consumers buy online, they typically
input their credit card number and other
personal information. Hackers can access this
information through security flaws in the
merchant's computer system. Merchants have
since become much more vigilant about
information security than they were in the

early days of e-commerce.

3. Reduced Carbon Footprint: One positive
effect of the emergence of e-commerce is that
it may save energy. Consumers who shop
online rather than drive to stores use lesser
fuel and their cars emit less pollution. Also,
because e-commerce reduces the need for
warehouse space to house goods near retail
stores, these warehouses use less energy. On

the flip side, the usage of electricity has
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increase to house data servers as well has
power the millions of computers used in the

transaction.

4. Cost Reduction: E-commerce can reduce
costs for consumers when companies cut
down on middlemen involved in distributing
goods, warehouse space to store the goods
and personnel overheads. E-commerce also
enables companies to manage their inventory
better through connected management
systems. To be competitive, businesses are
likely to pass down at least some of these

savings to consumers.

5. Lower Profit Margins: With the information
efficiency comes transparency of price.
Merchant can no longer mark up their profits
excessively for the reasons the buyer has
many other choices with lower prices. The
seller will need to constantly compete for
higher positive user ratings and greater

volume to make the same amount of profits.

V. CHALLENGES OF E-COMMERCE IN BUSINESS
INDUSTRIES

Any E-Commerce businessperson knows very well,
the level of competition for E-commerce customers
has likewise never been higher. As indicated by
numerous industry experts, there are at any rate four
dimensions to the challenges confronting E-
Commerce in the present crowded online
marketplace. The real challenges of E-commerce
include:

1. Economic Challenges: The economic challenges
confronting E-Commerce merchants include the
costs related to establishing an E-commerce
business, the number of competing online

merchants, issues connected with infrastructure
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upgrades, and the accessibility (or shortage) of
skilled staff. It is estimated up to 90 percent of the
Internet have are from the high-income countries
which make up just about 16 percent of the
world’s population. The opportunity and also
challenge is how to bridge the larger parts of the
physical world who are not tech savvy or ready

to embrace the Internet, let alone e-commerce.

Technological Challenges: As indicated by
industry observers, the essential technology-
related challenges confronting E-commerce
businesses include security concerns, transfer
speed accessibility, and integration with existing
conventions. Integrating Internet software with
existing applications and databases presents an
ongoing technology challenge. Another challenge
resulting from increased E-commerce activity is
constantly developing the reliability of network
infrastructure to cope with the growing usage

demand.

Security: One of the realities of the explosive
prevalence of E-commerce is that it has become
an attractive target for digital hoodlums; cyber
cheating; cyber scams. With each new prominent
'hacking' incident, consumer confidence in
online retailing takes a 'hit' which further raises
the awareness and concerns of E-commerce
security. E-Commerce technology is constantly
evolving and integrating that new security
measures is by no means an easy or inexpensive

endeavor.

Social Challenges: In recent years, consumers'
concern over issues, for personal data protection,
and the sharing of personal data has escalated
exponentially. Furthermore, there are social
differences that has come into play when

growing an E-commerce business beyond its
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native region. Unlike conventional merchants
who were easily able to use their familiar
language and marketing methods that went well
with their targeted local audience, online sellers
now have to take into consideration the
numerous semantic, social and social differences
in their extended customer base. Any of those
differences can possibly create hindrances for E-
commerce companies in their efforts to develop
long haul 'relationships' with an expansive
customer base.

5. Legal Challenges: In spite of the fact that it might
seem just as E-commerce has been in existence
for a very prolonged stretch of time, the reality is
that it is still at its infancy with numerous
unresolved legal issues, including those
pertaining to intellectual and technological
property rights. Then there are legal issues
pertaining to tax assessment: as noted in our
previous cites and covered extensively in business
media in recent months. For example, the recent
Supreme Court’s decision enabling various states
to impose online sales taxes on businesses that are
not physically located inside their boundaries can
possibly drastically affect the profitability of E-
commerce companies nationwide. The decision
to charge nonresident E-commerce operators is a
setback to one of the prime drivers of E-
Commerce for their phenomenal success; which
is the ability to earn globally without being
restrained by the local taxation laws, leading a
huge drawback for E-commerce companies to

increasing market share in some countries.
VI. CHALLENGES FACING E-COMMERCE
A recent analysis of the E-commerce identified

several trends that will likely help to shape the future

of online sales. Some of the most significant

ecommerce trends shaping its future include [12] [13]:
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1.

Online to Offline Growth: Despite explosive
growth in recent years, E-commerce still
represents only about 11.9 percent of retail sales,
although that is up from only 3.5 percent a
decade ago. As a result, “online to offline”
commerce is a trend to watch, as merchants strive
to provide “shoppers with a digital experience
that can match a distinctive in-store feel.”
Multi-Channel E-commerce: Mobile customers
are expected to account for $319 billion in sales
by 2020, and “multi-channel” sales, providing
customers the ability to easily purchase goods
through an array of avenues, will become ever-
more important in the years ahead, going
forward, successful online merchants will need to
have an infrastructure that manages and
maintains a seamless multi-channel retailing
experience.

E-commerce Automation: As technology
continues to evolve, so do the operational needs
of online merchants. In addition to fulfillment
automation in the warehouse, ensuring that a
business’ website is fully up-to-date with the
latest technology, requiring minimal human
involvement on a daily basis, will be vital to
continued success for e-commerce companies.
Mobile E-commerce’s Growing Popularity:
According to data from Adobe, in 2017 on both
Black Friday and Cyber Monday of that year, 30
percent of online sales closed through mobile
devices. Although desktop is still far more
popular for making ecommerce purchases, mobile
is growing in popularity and should no longer be
seen as just a method of allowing online
customers to ‘browse and buy’. The challenge
would be how to push the envelope of presenting
the most intuitive and engaging experience in a
6-inch screen real estate.

Opportunities in International E-commerce: The
study found that 1.4 billion people will join the
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global ‘middle class’ by 2020, with 85 percent of
Asia
Establishing local partnerships,

that growth in the Pacific region.
familiarizing
oneself with regional laws and customs, and
ensuring strong, effective marketing will all be
key elements to consider as ecommerce
companies consider expanding into the global e-

commerce market.

Although we are still less than two decades into the
new century, many E-commerce merchants are
already facing the challenges of ‘growing pains'—
moving beyond their start-up phase, and trying to
optimize the opportunities that come with growth

and business maturation.

VII. CONCLUSION

In this research paper, the researcher emphasized
that E-commerce has rapidly changed the way in
which businesses operate. The researcher also stated
the significant impact of E-commerce in Business
Industries with respect to business-to-business (B2B)
and business-to-consumer (B2C) are the technology
enabled innovations like digital payments, hyper-
local logistics, analytics driven customer engagement
and digital advertisements will likely support the
growth in the sector. The growth in E-commerce has
a significant impact on business Industries towards
boost employment, increase revenues from export,
increase tax collection by ex-chequers, and provided
better products and services to customers
intelligently using collected big data. Finally the
researcher concluded that E-commerce has grown
rapidly and changed significantly over the years, as
such there is plenty of various factors for buyers,
investors and entrepreneurs to be mindful of. The
researcher analyzed the significant drivers which are

directly related to E-commerce and its usage in

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

business Industries and also stated that positive,

negative impact in the business Industries.
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ABSTRACT

Kinematics is the study of the motion of mechanical points, bodies and systems without consideration of their
associated physical properties and the forces acting on them. The study is often referred to as the geometry of
motion, and it models these motions mathematically using algebra. The systems in kinematics are modeled to
calculate such things as speeds and ratios. Kinematics is very useful in the conceptual design of mechanical
systems. Initial geometries and Velocities of bodies are a part of the model. While kinematics can help determine
whether a design is theoretically possible, there are more complexities when designing something for the real
world. Without consideration of materials, and the forces acting upon them, many theoretically possible designs
would be prone to failure. Kinetics, in contrast to kinematics, does consider physical properties such as the mass of
the bodies or the forces driving them. Kinetics is logically deduced from kinematics by way of algebraic
calculation of physical properties and forces. Kinetics takes into account physical forces and properties including
material properties, like mass rigidity, and tensile or compressive strength.

Keywords : Mechanical Points, Bodies, Mass Rigidity, Tensile, Compressive Strength

I. INTRODUCTION » The motion of planets around sun
» Studying kinematics gives engineers insight of
APPLICATION OF KINEMATICS IN REAL WORLD how the machine functions and what design

aspect can be modified to achievea required

In many instances it is only important to know how motion
an object moves, without consideration of the forces

causing the motion.

slope q'_mnqent slope of tangent

//((Tn—rlvnm\ /@nvam’\

displacement-time velocity-time acceleration-time

» In machine components, it is common to use bt l
kinematics analysis to determine the (unknown) et e 5

speed of an object, that is connected to another ' .
. . displacement-time velocity-time acceleration-time
object moving at a known speed N _gnegran " TS (lhsepran "

area under curve area under curve

» To determine the linear velocity of a piston

connected to a flywheel that is turning at a known slope of tangent slope of tangent
{derivative derivative
speed il T g . N
» Old type writing machine, Pendulum f 252
» Trainmoving, Moving water in a river
. . . e . ] 3 ' :
» Flying airplane, Bowling and hitting in cricket, displacement-time velocit-time accslarationstime
(integral (ln(f_qral
Shootlng 1n basketbal]_ area under curve area under curve

IJSRST19656 | Received 10 Sep 2019 | Accepted : 29 Sep 2019 | September-October-2019 [ 6 (5) : 91-94 ] 91



https://doi.org/10.32628/IJSRST19656
https://whatis.techtarget.com/definition/force
https://whatis.techtarget.com/definition/ratio
https://whatis.techtarget.com/definition/velocity
https://whatis.techtarget.com/definition/mass-m

et al Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 91-94

II. METHODS AND MATERIAL Second Equation of Motion

v = ds/dt
USE OF CALCULUS IN KINEMATICS ds=vdt
ds= (v +at)dt
Jods=[(vy+at)dt
S - S = Vot + at?/2

S=Sg+ Vot +at?/2

DERIVING THREE EQUATIONS OF MOTION

Acceleration is the rate of change of velocity of an
object with respect to time .From acceleration,we e

From first and second equations,we derive third
derive first equation of motion

equation of motion

Tt e Sk Third Equation of Motion
dv/ds=a*1/v
v vdv=ads
y .,...,..,M-i"—;s.;.,- """"" i W—a’f“"' [rvdv=[ ad
,,,,,,, -~ ____ f istance) edle— | v0 V= 50 a as

Yo(v?—vd)=a(s-sg)

fdt‘ (i d v2=v8+2a(s-sg)
Integration e leferentlatlon

Fig.|. The study of integral kinematics originated with water flow . The Problems :
hydraulophone (underwater pipe organ) exhibits the phenomenon of absement.
The two-stage hydraulophone exhibits the phenomenon of absity (the double- 1

] tag You are driving along the street at the speed limit
integral of displacement). . .
. . . (35mph) and 50 meters before reaching a traffic light
First Equation of Motion oo .

you notice it becoming yellow. You accelerate to make

the traffic light within the 3 seconds it takes for it to

a = dv/dt turn red. What is your speed as you cross the
dv=adt intersection? Assume that the acceleration is constant
f" dv = ft a dt and that there is no air resistance.
v0 0
V-1V =at Solution:
v= 1y t+at This is the motion with constant acceleration. If the
R — - IOk tran acceleration of the car is a then we can write the
5] e ' < X <10 e e s . .
TE ol | l E 5 | AN expression for traveled distance:
E % -1 l { ::_10 t, (above) " ' .
© 8 o 1 2 3 4 5 0 10 20 30 40 50 at=<
gz 10 ‘ Z 2 5= vyt +—
EZ8 o Eo 2
> 2 ~10 >—-2
B 100“0‘1 M S ,O—g_—;z.o—?i—iﬂffo We know the initial velocity
E8 5 E o /i\ | |
=3 =1 R/ VUV vy, = 35mph = 0.447 =35 m/s = 15.645 m/s
o o 1 2 3 4 5 o] 10 20 30 40 50 5
— & 2fx10° @ ’
- Bl Ak we also know that after 3 seconds the car travels
<30 <Ol S = - ) . )
“®% 1 2 3_4 s 0 10 20 30 40 50 distance 50 meters. Then we can find acceleration
time,t (107s) time,t (s)
. . . 2(s—vyt)  2(50 — 15645 = 3) .
*  Velocity is a vector expression of 4= . = =0.6811 m/s®
. . . t= 9 '
the displacement that an object or particle
. . . Now we know acceleration, then we can find the final
undergoes with respect to time .From velocity ,

. . . velocity:
we derive second equation of motion y
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vy =vy tat =156+ 0.68+3 = 17.64 m/s = 17.64/0.447 mph = 40 mph

2. A speedboat increases its speed uniformly from 20
m/s to 30 m/sin a distance of 200m. Find

(a) the magnitude of its acceleration and

(b) the time it takes the boat to travel the 200-m
distance.

Solution:

(a) This is the motion with constant acceleration. We

can use the following equation to find the magnitude

of acceleration
*L:_f: — vl = 2as
h Ve = 30m/fs ¢ = Eﬂmf’g 5= 200m
where , i , .
Then

vi—vl 307 — 207

ﬂ: =

= 1.25 m/s”
2s 2= 200

(b) We can find the time of the travel from the

following equation:

Ef _Ef _3{)_2‘]_
a 125

t= 8s

3. The acceleration of an object as a function of time
is ¢(8) = —8t(m/) Determine the

(a) velocity and

(b) the position of the object as a function of time

if it is located at x = 2 m and has a velocity of 3 m/s at

timet=0s.
Solution:

(a) By definition the velocity of the object is the

integral of acceleration with respect to time:

v(t) = v, + J1ra(r)dr =3 —J%—Sr)dr = 3 — 417

0

where Yo = *™/<ig the initial velocity (at t=0).

(b) The position can found as an integral of velocity

with respect to time:

x(t) = x, —J.:x(r)dr =2+ J.:(S —4t3)dt = 2 + 3t — (4/3)3
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i, = 21, . ..
where "¢ is the initial position (at t=0) of the

object.

4. A toy rocket is launched with an initial velocity of
12.0 m/s in the horizontal direction from the roof of a
37.0 m -tall building. The rocket's engine produces a

2.2m/s?

horizontal acceleration of , in the same
direction as the initial velocity, but in the vertical

g =9.8m/s?

direction the acceleration is ,
downward. Air resistance can be neglected. How long

is the rocket in the air before it hits the ground?
Solution:

The main difference of the motion of toy rocket in the
problem from regular projectile motion is that in the
projectile motion the motion in a horizontal direction
is the motion with constant velocity (acceleration is 0),
but in our case the motion in horizontal direction is

the motion with constant acceleration.

Now we can write down the main equations, which
describe the motion, and identify the known and
variables in these

unknown equations.

There are two sets of equations:
Set 1: motion along x axis - motion with constant

acceleration. There are two independent equations

which describe this motion

tZ
x(t) =xg +vot+22—=12t + 1.1t?2
2 1)
(
Here X0 =0 (initial position), Yo =12M/S _ initial

horizontal velocity.

v (D) =vo+220=12422t o

Set 2: motion along vertical y-axis. This is the free fall
motion. There are three equations, which describe this
motion. Only two equations are independent, but we

can keep all of them
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t2
y@)=y0—935=37—&gﬁ

®3)
vy (1) = —9.8t (4)
vi(t) = —-2%9.8X% [y(t) —37] 5)

Here Yo = 37 ™ _ initial y-coordinate of the rocket and
initial vertical (y-component) component of the

velocity is zero.

At the final point the rocket hits the ground. It means
that the final y-coordinate of the rocket is 0. We can
substitute this value in equation (3) and find the

travelled time

0=37—-49t%2 t=27s
III.CONCLUSION

The branch of mathematics in which the notion of
an integral, its properties and methods of calculation
are studied. Integral calculus is intimately related
to differential calculus, and together with it
constitutes the foundation of mathematical analysis.
The origin of integral calculus goes back to the early
period of development of mathematics and it is related
to the method of exhaustion developed by the
mathematicians of Ancient Greece. This method arose
in the solution of problems on calculating areas of
plane figures and surfaces, volumes of solid bodies, and
in the solution of certain problems in statistics and
hydrodynamics. It is based on the approximation of
the objects under consideration by stepped figures or
bodies, composed of simplest planar figures or special

bodies (rectangles, parallelopipeds, cylinders, etc.).
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ABSTRACT

The steady growth in electronic transactions has promoted the Automated Teller Machine (ATM) thereby
making it the main transaction channel for carrying out financial transactions. Conventional method of
identification based on possession of ID cards or exclusive knowledge like a social security number or a
password are not all together reliable. However, this has also increased the amount of fraudulent activities
carried out on Automated Teller Machines (ATMs) thereby calling for efficient security mechanisms and
increasing the demand for fast and accurate user identification and authentication in ATMs. In this paper, an
embedded fingerprint biometric authentication scheme for Point of Sale (POS) network as additional security
option to the ATM card is proposed. A fingerprint biometric technique was fused with personal identification
numbers (PIN's) for authentication to upgrade the security level. The proposed idea will solve the problems
that may face the customers such as theft, counterfeiting, oblivion or loss the card. Therefore, the customer will
be identified once putting his finger on the reader (based on finger scanning) and the system recognizes the
customer without requiring keys or cards of support. We have distributed a questioner to 586 responders, the
obtained results show the importance of fingerprint biometric authentication for POS network as additional
security option to the ATM card.
Keywords : POS, ATM, Fingerprint, Security, Biometric.
I. INTRODUCTION however, it has not been fail proof as previous

research has shown [7, 8]. Individuals making use of

The Automated Teller Machines (ATMs) provide
numerous monetary services to the society and the
number of users has increased tremendously due to
the promotion of cashless societies by major financial
institutions [1-5]. Existing ATMs are based on plastic
cards with a metallic chip which is combined with a
PIN (Personal Identification Number) [6]. Together
this serves as a medium for logging into the banking
platform of the ATM in use. The current form of

authentication has withstood the taste of time but
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ATMs have complained of lost funds due to hackers
gaining knowledge of their PINs [9] and furthermore,
many individuals have also bemoaned the inability to
carry out transactions due to lost or damaged debit
cards thereby having to pay for a replacement. These
factors have been tackled by previous researchers
who propose the introduction of a biometric method
of authenticating individuals and the banking
community especially in developing countries with a

high a level of crime and financial fraud rate.
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Biometrics can be defined as a measurable
physiological and behavioral characteristic that can
be captured and subsequently compared with another
instance at the time of verification. It is an automated
method of recognizing a person based on
physiological or behavioral characteristic. It is a
measure of an individual's unique physical or
behavioral trait which can be used in validating or
authenticating an individual. Common physical
biometric characteristics include fingerprints, hand
or palm geometry, retina, iris and facial scans while
common behavioral characteristics are signature,
handwriting, keystrokes and voice match. Biometrics
technologies are a very secure way of authentication,
this is due to the uniqueness of biometric data which
cannot be shared, copied or lost. The authors in [10]
pointed out that biometric based authentication
offers several advantages over other authentication
mechanisms and research has shown that the
fingerprint technology in particular, can give a
client

considerably more precise and reliable

validation.

The technological revolution influenced everything
[11-46], even the methods that aim to improve the
shopping and banking systems. Today, the use of
Artificial Intelligence (AI) algorithms is expansive,
particularly in providing solutions to challenging
problems including patterns recognition and retrieval
of information [26, 39, 43, 47-61],
segmentation [11, 12, 22, 42, 62-66], analysis of
[67-71],

nurse rostering problem

image

medical images Learning Management
[72-97), [41],

Healthcare Monitoring system [25, 98], as well as

System

prediction of river flow [40, 99, 100]. Accordingly,
many systems have used the Artificial Intelligence as
an effective tool for biometric authentication and
using it in the transactions and banking systems [101-
103].
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According to the tremendous technology revolution
in 21st Century, many countries have begun to
replace traditional tools with more modern tools.
Technology is absolutely important in everyone's life.
Therefore, the countries have started using
technology more than it used to be, because of its
direct impact on their economy, some of the
problems that were faced by these countries have
been solved by using technology. Also, the financial
sector started to develop financial services by using
the financial technology (FinTech), which is one of
the most important technologies, invented to help
financial institutions to increased number of
customers in each institution and satisfy their desires.
Henceforth, the idea of finding a secure alternative to
the debit card to solve all it problems (such as; theft,
card loss and fraud), by adding fingerprint to the POS
machine will reduce the incidence of these Problems

as well as saving time and effort.

II. RELATED WORK

2.1 Mada Pay

Mada pay is a smart mobile payment service with a
special application that has the highest standards of
security and encryption of private information. It
allows cardholders to keep their entire bank card
(both current and credit linked) in one application on
smart phones. The cardholder will be able to
complete the payment process for purchases up to a
maximum of 100 Riyals per purchase, once the smart
phone is passed after opening the lock of the phone
using the secret code, On the POS device supported
by the service. There is no limit to the cards that can
be saved in the Pay application, and the same card
can be saved on more than one device. Pay Range is
widely accepted within and outside the kingdom for
millions of stores that support NFCs based on

National Payment system in line with international
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What is

known as the near-communication technique is the

networks supported by the card used.

abbreviation of Near Field Communication (NFC) Is a
13.56 MHz wireless communication technology that
can transmit data at a maximum speed of 474 kbps
and is different from being able to exchange data in a
very narrow range not exceeding 4 centimeters
between the two ends of the exchange of information
(phone, receiver or other phone). Use of financial
transactions is possible because it is so secure that it

cannot be remotely dealt with remotely [104].

2.2 POS devices (mPOS)

This service enables you to pay your purchases from
any trade shows available at this point (POS) using
ATM cards and credit cards (Visa, Mastercard and
American). Express). The POS network transfers the
amount of your purchases from the card account to
the merchant account as these accounts are within
the scope of the Saudi Payment Network, the GCC
network, MasterCard, Visa and American Express.
The POS device allows the merchant to accept all
types of bank cards (Mada, MasterCard, Visa and
American Express cards). It is the ideal payment
option for cardholders rather than cash, and is the
most convenient payment solution for mobile
business owners. The device will be linked to the
merchant account at the bank to settle the amounts
of transactions quickly, easily and safely, with the
possibility of the trader to report the transactions
executed through the device and the total amounts
settled through the Internet banking companies and

institutions (Flex Business) [105].

III. PROJECT DESCRIPION

Absumbha service allows the customer to use the POS
network with the ATM card and the fingerprint.
Therefore; it requests from the customer to enter PIN

number and his/her fingerprint to be placed on a
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Fingerprint reader. The fingerprint reader accepts the
fingerprint and seeks to match the live sample with
the already registered templates in the banks database.
When the fingerprint is found correct, the customer
will be able to do the required payment, otherwise
the customer is denied access. The system also allows
the customer to use more than one account in several
banks so that he chooses the bank that he/she wants
to withdraw the amount from it. The service will
provide security, privacy and ease of use for the
customer. The bank will also benefit from fees for
financial transactions as well as maintenance,
fees. The Saudi

Payments Network will receive a portion of the fees.

installation and replacement

The benefit will also count merchants as it will

in paying,
procrastination and the delay of payments.

reduce the problems they face

Figure 1 : The proposed POS with Embedded

Fingerprint Biometric Authentication.

The POS device consists of physical parts as shown in
figure 1, a scanner that reads the customer's
fingerprint, a screen showing all the customer's data
including the account number and the amount to be
deducted, cards and a receipt, a keyboard containing
the numbers and button of entry and withdrawal, as
well as confirm and correct the operation and the
port of the card. Also, the logo of absumha project

was designed as shown in Figure 2.
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Figure 2 : The proposed logo for the project

IV. FEASIBILITY STUDY

For market study, a questionnaire consisting of 16
questions was presented. The number of males who
answered the questionnaire was 159 and the number
of females was 427. In response to the questionnaire,
the market need was derived from the use of the
fingerprint POS network. The majority of 198
respondents responded to the need for a fingerprint
system, while those who preferred ATM cards
numbered 69, while those who did not mind using
both methods were 319. Moreover, the results of the
questionnaire revealed that there are many
drawbacks faced by people using ATM cards such as
the expiration of the card, forgetting and losing the
card as well. The majority of respondents believed
that the fingerprint system would reduce theft and
counterfeiting, and the majority expressed their
desire to document their register with the banks if
the idea was applied. Respondents also said that the
fingerprint system would save a lot of time as well as

facilitate their payments.

4.1 Marketing study

4.1.1. Product Description

Absumbha service allows the customer to use the POS
network with the ATM card and the fingerprint. The
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idea is to put the customer finger in the fingerprint
reader in the POS network, where the customer's
fingerprint is linked to his bank account in advance.
The system also allows the customer to use more than
one account in several banks so that he chooses the
bank to deduct the amount of the process through.
The POS network is small in size and easy to use and
provided by banks, and the people who will get
benefit from it are customers, banks and traders. The
service will provide security, privacy and ease of use
for the customer. The bank will also benefit from fees
for financial transactions as well as maintenance,
The Saudi

Payments Network will receive a portion of the fees.

installation and replacement fees.

4.1.2 Market Description

Market segmentation aims at dividing the market
into homogeneous sectors with each sector being
viewed as a marketing objective by creating an
appropriate marketing mix for each category.
Absumbha service will be based on financial services.
On the basis of this, the financial market will be
divided into individuals and companies, where the
focus will be on the business sector, which is divided
into small, medium and large companies. In addition,
the market for which we will provide this service is a
competitive market where there are many
competitors who are developing services rapidly as
Atheer service provided by most banks which is one
of the most competitors that has developed the POS
Table 1

characteristics of the target sector, where the service

network service. below shows the
of the company focuses on the business sector of all

sizes.
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Table 1 : illustrates the characteristics of the target sector

Comparison criteria Small Companies Medium Companies Large Companies
Independence of the Board of N/A More independent than Full independence
Directors small
Use of technology Simple technology More sophisticated Advanced technology
technology
Number of employees Few Medium Large
Ability to innovate Low Medium High
Capital size Limited Medium Large
Need for funding Low (high fluidity) Medium Large
Savings and investment More savings and The correlation between Less savings and
less investment savings and investment more investment
Risk and return Low risk and return Balance between risk High risk and return
and return
The need for marketing High because of its Medium Less because of its
operations according to their low market share high market share

market share

The questionnaire clearly shows the need to activate ~ 2017, the table shows that POS operations are
the service of the fingerprint and make sure that increasing from year to year, indicating that the
there is an alternative to the ATM card because of the  fingerprint system will be very popular with
many problems that accompany it. Table 2 shows the ~ customers in the future.

number of transactions in the period from 2013 to

Table 2 : shows the number of transactions using POS network

Period Sales (in 1000 SR) Period Number of POS devices
2013 134,194,183 265,315,873 107,763
2014 159,970,264 327,034,423 138,779
2015 172,835,453 394,915,865 225,372
2016 182,748,679 524,569,736 267,827
2017 200,467,827 708,119,092 299,942

http://www.sama.gov.sa/ar-sa/pages/defult.aspx,wed,21Mar,2018,8:03AM
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One of the factors influencing the demand is the fear
of using modern technical means. Therefore, it may
not be available in all shops, and the demand at the
beginning of the fingerprint service will be few. So
Absumha will be announced through an explanatory

video of the service in the social network.

Packaging:

The packaging of the POS machine is shown in figure

3 which includes:

POS device
The seller's card uses for refunds
Charger and base

Printing paper receipt.

Sk W

A publication for customers clarifying the

service.

o

Cable for charging and internet connection.

7. Fingerprint scanner.

payment

( .
E
Y

|
[
L
|

Figure 3 : Shows the method of packaging

Demand will be predicted by descriptive prediction,
due to lack of historical data on demand. This
prediction will be medium-term since it will provide
a new service and add on the current POS network
device. The survey also revealed that the total

numbers of customers who wish to add a fingerprint
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in the POS network are 79.2% from 591 people; this

indicates customer desire for this new service.

4.1.3 Marketing Mix

e Banking Service

The fingerprint service has been introduced using the
POS network, which aims to satisfy customers' need
for a secure alternative. It provides time and effort
besides the ATM card, where the customer is
considered the cornerstone of service delivery.
Currently, there are some alternatives that may affect
the fingerprint service using the POS network such
as Atheer, ATM and apple pays. However, after
conducting a market study, customers are faced by
problems with using an ATM card, losing or
falsifying it, and fingerprint service is characterized

by high security.

e Pricing of Banking Services

If the idea is sold to the banks, the price will be five
hundred thousand Saudi Riyals based on the value
invested from the production stage to the stage of
developing the marketing strategies used. On the
other hand, if the fingerprint using the POS network
device is sold, the cost is estimated at SR 5,000 plus a
profit margin of 2.5%, through the view of some sites
in addition to communication with the Saudi banks
to know the final cost. POS networks will be
distributed through the bank to merchants or

customers via direct distribution.

e Promotion of banking services

The bank advertising is one of the means of
promotion that will be used to promote Absumha
service, which aims to deliver all information related
to the service to customers. The advertisement will
clarify the shape of the device and what are the
fingerprint service using POS networks and its
features. Table 3 shows the cost of promoting

Absumbha service.
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Table 3 : The cost of promoting Absumha service

Type Cost/Percentage Details of numbers

Cost SR 5,000 The cost is estimated at 5000, depending on the contact
with the official at the Saudi Investment Bank and with

the suppliers.

Revenue The revenue on the single
transaction through the ATM card
is 0.8%, while the revenue per
transaction through the fingerprint
is 0.95%, and the revenue per
transaction through the credit card

is 2.5%.

Revenue is obtained through the number of
transactions. The bank takes 0.8% of the transaction
through the ATM card and takes 2.5% on the one
transaction through the credit card.

Profit 2.5% The profit margin was estimated at 2.5% because of
margin competition in the banking sector. Traders prefer to get
the device at a lower cost.
Cost of SR 30,400 The cost of the video is estimated at 6000 riyals based
promotion on the video designer, and 4000 riyals on advertising in

social media such as Twitter, Instagram and Snape
Chat according to the number of times it appeared in
the advertisement. SR 20400 is the cost of the
publications is in the branches of the bank, indicating
its service to the s, based on ication
with the Sahara Advertising Agency for advertising
services.

¢ Design Distribution Structure

Absumha service will be distributed through the
bank to merchants or customers, which means direct
distribution policy will be followed. The service will
cover most of the shops, where the distribution
policy will be used through the wider presentation of
the service through a simple and comprehensive
advertising of the idea to be clear, and to become
accessible to the largest possible number of
beneficiaries. This is through the offer of banks to it,
where the bank to submit and offer to the Saudi
Arabian Monetary Agency to apply as an addition to
the POS network and Sama apply the idea effectively

and distribute to the banks that request it.

4.2 Technical study

Technical feasibility study is one of the cornerstones
of the feasibility study. Technical feasibility study
leads to the clarity the technical aspects of the
fingerprint service bt POS network. Technical
feasibility study depends on the results obtained from
the marketing study. We will mention location of the

service, machinery and equipment required for the
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service, identification of the required production
elements and identification of the requirements and
other services required by the service will be
addressed.

4.2.1
It is the responsibility of the Bank to choose the

Locate the service

appropriate location to provide fingerprint service by
the POS network, and must be close to the target

groups.

4.2.2 Determining the service area

The project does not need to allocate land or space to
its own production unit, because the suppliers will be
dependent on the manufacturer of the device with its

own specifications.

Fingerprint with POS network will include 3 parts:

1. The final form which requires an indication of
how the project will be presented.

2. Mechanism of work, which shows how the POS
machine works using the fingerprint.

3. After-sale services.

4.2.3 Machinery and equipment for service

This service depends on the computer hardware to
have the necessary software and databases. The
costumer has to submit his fingerprint to be certified
in case he wants to make payments with his
fingerprint as a second option to the card. When the
customer wants to make payments through the POS
network using the fingerprint, the machine shows
him all the banks accounts and he has to selects one

of them.
e Tools used:

[1]. Network payment system.
[2]. Charge coupled device.
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e Programs used:

Saudi Payments Network (SPAN): Connects ATMs
and POS networks throughout the Kingdom of Saudi
Arabia with a central network. Some bank programs
are confidential so they cannot be compromised.
Table 4 provides description of the tools necessary to

the service to work properly.

Table 4 : Description of the tools necessary for the

service
Tools Description

Device shape It is a device that provides service
with an ATM card port and a
fingerprint scanner and contains
several buttons.

System to link | It is a system that shows the

client accounts | coaster accounts if he chooses the
payment system by footprint

Port card It is a special port for the card that
the machine can read to be drawn
from

Saudi It works to connect the device

Payments with a POS network all over Saudi

Network Arabia with a central network.

(SPAN)

charge device | It is a matrix of light-sensitive

coupled cells that produces a light when
exposed to a digital cycle
electronically recorded, when the
customer puts his finger on the
device to identify the client's
accounts.

Other Bank programs are confidential, so

programs they are not hacked.

4.2.4 Production elements
This service requires many elements of production

and other inputs to be finished in final form and the

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

project requires tangible part which will be made by
mada machines or from external industries. We make
the design as described in the product description to

suit the model to be done.

e Permits

Point-of-sale services were introduced in 1990 in
Saudi Arabia. Customers are provided with point-of-
sale terminals through banks through the Merchant
The Saudi
Monetary Agency (SAMA) has also provided a point-

Agreement System (MSP). Arabian

of-sale engineer in each bank.

Banks and POS suppliers such as JEDIA should follow
up the licenses issued by the Saudi Arabian Monetary
Agency (SAMA). SAMA Department of Quality
Assurance and Quality Assurance ensures the
integrity of the purchasing process carried out
through POS networks using the fingerprint, and
technical testing is required to ensure that point-of-
sale devices comply with international standards such
as the EMVco standard.

¢ Disclosure rules

Trader Bank shall have access to all information
related to the transactions made through the service,
for the purpose of verifying the banking authorities
(SAMA) on the operation process and the merchant's
should accept this.

e Protection

Trader shall bear all costs and damages that may be
incurred by the Bank as a result of negligence or
misconduct of the Trader in connection with the
transactions performed through service. In addition,
the Bank is entitled to immediately suspend the
Service from the Authority permanently or
temporarily or to reserve any amount in the Trader's
accounts until the damage and potential losses have

been determined.
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e Statements and Guarantees
The Bank and the merchant shall acknowledge and

guarantee the following:

[1]. The merchant has full authority to sign the
agreement on the networks of POS and to
fulfill the obligations contained therein.

[2]. The dealer signing the agreement of the POS
network will not conflict with SAMA
documents.

[3]. The trader must, at the time of signature of the
agreement, continue to apply it throughout the
contract period in accordance with applicable

regulations.

Marketing services

a.  The promotion of the service will be through a
video graphic that explains the service to
customers.

b.  Publication of the advertisement in the social
media such as Twitter, Instagram and Snapchat.

c.  Publications in the branches of the bank to

show the service for customers.

4.3 Financing Study

43.1
e The initial capital cost is SR 5000 after contacting

Net present value

the suppliers. This cost was calculated after
adding the fingerprint to the POS network.
o (Cash flow (annual revenue on transactions to be

performed by merchant customers):

1. Revenue on ATM card (2.5%)
2. Revenue on Visa and Mastercard (2.5%)

3. Revenue on fingerprint (0.95%)

Where the previous percentages (ATM, Visa and
Mastercard) are reached from the banks, and as for

the fingerprint, it is reached according to the Bank's
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desire to make profit. The revenue for the first six

years of the project will be calculated below:

e First Year 2020

The number of operations was forecasted based on
the Saudi
Monetary Agency and showing the number of

previous data released by Arabian
previous POS transactions in the Kingdom of Saudi
Arabia as a whole. Hence, the last year 2019-2018
was based on the forecast for 2020, which was
estimated by researchers as a new addition to the
POS system. So, the researcher agreed on 4.25% in

the first year.

e Calculation of Initial Investment Cost

As for the cost of the initial investment after we
contacted several banks on the number of devices to
be produced in the first year, especially as it is a new
idea, Therefore, the Bank decided to contact the
suppliers to request 10 thousand devices in the first
year, where the initial investment cost is 50 million
Saudi Riyals. And the result is that when the launch
of any new project accompanied by apprehension by
customers, initially the sales was expected about
10,000 thousand devices in the first year, that is, the

initial investment cost for the first year:

10000 x 5000 = 50 million

According to preliminary calculations, the revenues
obtained through the Absumha service for the next
six years will cover the costs incurred. This shows
that the investment is feasible and successful, and
that the implementation of this project will generate

profits.

V. CONCLUISON

In this paper, an embedded fingerprint biometric
(POS)

network as additional security option to the ATM

authentication scheme for Point of Sale
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card was proposed. A fingerprint biometric technique
was fused with personal identification numbers
(PIN's) for authentication to upgrade the security
level. The results of the study show the importance of
having an additional substitute for the ATM card
when dealing with the POS check. We conducted a
feasibility study including marketing, technical and
financial study, as well as analysis of time, cost, risks
and expected problems. This service facilitates the
customer to conduct daily transactions through the
existence of an alternative to secure the card, and
based on the results of the questionnaire, which
showed the need of customers to have a safe
alternative to the card and high support for the idea
is expected as it will reduce the problems related to
the ATM cards.
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ABSTRACT

Climate change includes the changes in temperature, precipitation, wind patterns as well as other

environmental factors. Climate change has always been there but the process has been accelerated so

catastrophically due to human activities that now it is nearly impossible to reverse its impacts on the

environment. International treaties have joined hands long back to combat climate change, there are a number

of policies introduced worldwide to reduce greenhouse gas emissions, promote cleaner productions and

sustainable development. Climate change is also addressed globally by the United Nations Framework

Convention on Climate Change (UNFCCC). This paper focuses on the mitigation steps and policies

implemented by different countries under United Nations Intergovernmental Panel on Climate Change (IPCC).

Keywords : Climate Change, International Treaties, Mitigation, Sustainable Development, Cleaner Productions,

United Nations, Policies.
I. INTRODUCTION

Since 1990, climate change has demonstrated the

effects of financial operations. Increasing
industrialization, urbanization and development has
led to massive emissions of greenhouse gas, leading to
climate change which 1is already threatening
development in poor and climate-changing countries.
If there's no checking, it could lead to drastic changes
in climate seen by future generations and the
fluctuations maybe very rarely seen in millions of
years. Emission levels continued to increase, despite
policies and legal actions taken in various countries,
only since 2006, following publication of Stern
Climate Change Economics Review. One reason for
that has been the reaction of a clique of economists to
the concerns and calls for action by climate
researchers since the publishing of the first IPCC
report in 1990. The answer was the misapplication of
an instrument for prescriptive strategy created by

equilibrium economists: the cost-benefit assessment.
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This article discusses the issue of how and why the
focus of climate change economy shift from the
single discipline cost-effectiveness analysis as shown
by the 1995 IPCC Second Assessment Report to the
subsequent IPCC 2001 and 2007 multidisciplinary
unsafe assessment and radically distinct policy

requirements for the 2006 Stern Review.

Applying the traditional cost-benefit analysis, with
certain exceptions, has produced policy requirements
for insignificant carbon taxes and postponed actions
until further data on the issue is accessible and R&D
is performed to reduce the cost of any reaction. The
fresh mainstream uncertainty analysis, however,
indicates that a worldwide political choice on
objectives to prevent dangerous climate change
should be made as a matter of urgency, while cost-
effective and equitable policies and measures should
be put in place immediately and strongly to speed up
towards  full

decarbonisation. A social and political job is to define

progress worldwide  economic
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hazardous in this context. Implicit progress has been
made towards the 2 ° C target of the European
governments for average worldwide long-term
temperatures above pre-industrial concentrations, the
G8 50 per cent reduction of worldwide GHG
emissions below 1990 concentrations by 2050 in line
with the June of 2007 conference in Heiligendamm,
Germany and the "profound cuts" in UNFCCC Bali's
December 2007 action plan. The summary for
policymakers for AR4 WG3 indicates the depth of
the reductions. It shows six literature scenarios on
the necessary scale. For a possibility to be below
50:50, models indicate that worldwide CO2 emissions
should be 50 to 85% below the level of 2000 by 2050
and that they will be harmful (by sequestration and
retention) by 2070. Therefore, the world should
strive for complete decarbonisation by 2050 or earlier,
if dangerous climate change is to be prevented,
defined as a 2 ° C or lower increase. All industries in
every single country should aim to prevent the
atmosphere from emitting GHGs at the earliest
feasible price. The AR4 WG2 Summary offers
"excellence" trust in extensive mortality of coral reefs
without urging intervention and appears to be
important in hazards of loss of coral reefs and intact

tropical rainforests.

II. METHODS AND MATERIAL

Climate change agreements across the globe

According to the IPCC, worldwide warming must be
kept below 2 ° C, methane and other greenhouse
gasses must be reduced in order to solve worldwide
warming and decrease pollution by a quarter as
opposed to 1990 and up to 2050, to decrease global
warming by 2025. The countries in global terms unite
in the fight against climate change with the
Stockholm Declaration, the Rio Declaration, the

Kyoto Protocol, the Montreal Protocol and the Paris
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Agreement. Global conventions and meetings such as
Globally have been implemented by policymakers in
their respective nations to remedy the damage

already caused to an ecosystem.

2.1 United Nations Conference on the Human
Environment (Stockholm, 1972)

In 1968-1969, the General Assembly adopted
resolutions 2398 (XXIII) and 2581 (XXIV), which
were designed to encourage and guide the world-
wide conference in Stockholm, in 1972. "Preventing
and protecting the human environment" (Resolution
2581 (XXIV) of the General Assembly: "The General
Assembly, in 1972, decided to convene a Global
Conference in Stockholm in order to act as a practical
tool for promoting and providing guidance, in 1968-
69, in Resolution 2398 (XXIII) and 2581 (XXIV)." In
1972.

environment

Protecting and improving the human
and preventing its impairment
"(Resolution 2581 (XXVI) of the General Assembly.3!
Stockholm has been a first study of the global human
impact on the ecosystem to build a fundamental
common perspective of how the task of preserving
and enhancing the human environment can be
tackled. The Stockholm Declaration therefore mainly
includes broad environmental policy objectives and
objectives, rather than full normative positions.
However, after Stockholm, there has been a dramatic
increase in worldwide knowledge of environmental
issues, as has adequate international environmental
legislation. At the same moment, international
environmental activism's focus on media-specific and
cross-sectoral regulation and the synthesis of
financial and growth factors in environmental
decision-making has gradually extended beyond
transboundary and global commons problems. The
international community thus faced the challenge of
systematizing and restoring current environmental

normative standards, as well as the courageous posing
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of legal and political foundations for sustainable
development at the time of the Rio Conference. In
this vein, UNCED was expected to draw up the "earth
charter," a solemn declaration on legal rights and
obligations concerning the environment, as part of
the 1982 UN General Assembly World Nature
37/7).

Although the consensus text that arose at Rio was not

Charter (General Assembly Resolution

the initially envisaged lofty paper, the Rio
Declaration, which reaffirms and builds on the
Stockholm

demonstrated to be a significant economic legal

Declaration, has nevertheless

landmark.3!

This meeting lifted consciousness of a hitherto little
talked about problem from a generation, the
worldwide environment. The Stockholm Conference
has unified the environment worldwide and helped
establish the United Nations Environment Program
(UNEP). The meeting and its aftermath produced the
global nature of the atmosphere recognized and
brought the concept of the development-
environment partnership. It has been said that the
only way to join the world's nations is to confront a

common foe; perhaps that obstacle will be

environmental degradation. 3

2.1.1 Implementation of the Stockholm Declaration

Implementing the treaty at all stages of the
population (municipal, national, national) is a great
chance to promote improvements in economic,
occupational, government health and food strategies.

But there are huge difficulties.

Although some nations were originally unwilling to
agree, the treaty was lastly developed as a vibrant
legal tool; for example, it provides for potential
inclusion of fresh drugs with POP features. A

precautionary' strategy' is also introduced in Annexes
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A, B or C to cover additional POPs. Calls for the
(PBBs),
hexabromobiphenyl and

inclusion of polybrominated biphenyls
hexachlorocyclohexanes,
PAHs in the treatise, amongst others, were issued. In
order to take effective action, developed countries
will have to provide financing and technical support

in the least developed countries.*

The European Commission appears committed to
supporting transforming markets with technical and
economic support for emerging countries and nations.
In order to reduce use and dispersion of POPs to
China, Canada has developed a contribution of
$200,000. DDT is still produced by China and India.
The pace with which they will implement it is
unsure, even if they ratify the Treaty. Note also the
need to develop a national implementation plan (NIP)
for each Party to the Stockholm Convention
describing the way it fulfils the contract's obligations.
The authorities need to develop NIPs within two
years of their entry into force. The NIP should
provide a framework for the systematic and
participatory implementation of main policy and
regulatory reform, capability building and investment

programmes.

Developing nations and nations with transitional
economies are qualified for NIP execution capacity
building assistance. The Global Environment Facility
provides funding for these projects. In order to
strengthen the domestic ability to handle POPs and
to implement the Convention, the GEF has laid out
certain rules for activities which permit the
Stockholm Convention and has endorsed the project
"Developing National Implementation Plans for POP

Management."4!
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2.2 The Montreal Protocol (1987)

The main cause of depletion of ozone layer has now
been recognized in the world as chlorofluorocarbons
(CFCs) and other ozone-depleting substrates (ODSs).
Molina and Rowland6 first acknowledged the
opportunity for stratospheric ozone depletion by
CFCs in 1974, thus giving an" early warning" This
science alert resulted in decreases in ODS emissions
through citizen action and domestic laws”%. A decade
later it became more worrying to find the ozone
holes Antarctica9 and the
distribution to ODSs10. ODSs '

the ozone layer was formally recognized by the

over subsequent

significant threat to

Montreal Protocol of 1987 and provided a structure
to reduce and progressively eliminate the global
production and consumption of ODSs. Significant
reductions in the manufacturing, use, emissions, and

of CFC-11, CFC-113, methyl
several other ODSs*235

happened under the Montreal Protocol and domestic

atmospheric levels
chloroform, and have
laws, and proof for regeneration of stratospheric
ozone*'® has emerged. In a" universe prevented"
lacking the early alert in 1974 and the 1987 Montreal
Protocol, the ozone layer's depletion would probably
be much higher than it has been experienced in
ODSs and

fluorocarbons are

today's globe. their

replacement

also green-house gasses!'>%,

contributing to environmental radiative pressure (RF).

Actions to phase out ODSs and/or boost the use of
replacement gasses under the Montreal Protocol thus
have implications for climate forcing. Previous
studies have recognized that continuing growth of
the ODS emissions will lead to significant increases in
instant radiation or climate warmingl9-22,24-27,
even if the depletion of ODS ozone is counteracting
forcing28. In particular, reductions in the ODS level
in the atmosphere also assist to preserve the climate
in order to protect ozone. This dual protection of

ozone and climate under the Montreal Protocol
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requires a thorough assessment, especially as the 1997
Kyoto Protocol29 of the UN Framework Convention
on Climate Change entered into force in February
2005.!

2.2.1 Implementation of the Montreal Protocol

By the end of this millennium, the ozone layer is
anticipated to rebuild as the Montreal Protocol goes
into full and permanent application. Without this
Treaty, the deployment of ozone would have
increased tenfold in comparison to current levels,
leading to million additional cases of melanoma,
additional cancers and eye cataracts by 2050. An
estimated 2,000,000 people are saved from skin
cancer every year by 2030 under the Montreal

Protocol.

To date, the Protocol Party's 1990 levels have phased
out 98 percent of ODS globally. Because most such
products are strong greenhouse gasses, an important
contribution to the protection of the global climate
system is also made in the Montreal Protocol.
1990 and 2010, the
regulations plan to have 135 gigatons of CO2, or a

Between treaty control
total of 11 gigatons an annual amount, reduced

greenhouse gas pollution.

According to Kigali's amendment, HFC-restrictive
emissions are expected to be reduced under the
Montreal protocol in the form of greenhouse-gas-
equal exports of up to 105 million tonnes of coal
dioxide, thus contributing to prevent global
temperature rises of up to 0.5% Celsius in 2100. The
Montreal Protocol is also a major contributor to the

UN Sustainable Development Goals.
Due to all these factors and more, the Montreal

Protocol is considered to be one of the most efficient

environmental agreements of all times. The protocol's
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achievements since 1987 are unparalleled and remain
an inspiring example of the achievements of

worldwide co-operation.*

2.3 United Nations Conference on the Environment
and Development (UNCED) (Rio de Janeiro, 1992)

On the 20th Stockholm

Conference on Human Environment, officials from

anniversary of the

178 countries, non-governmental
(NGOs) and other stakeholders (about 30,000 in total

including press participants) gathered in Rio de

organizations

Janeiro to address worldwide environmental issues
that would become essential to policy execution. The
meeting attempted consensus on concrete policies to
balance financial activity with planet security to
guarantee a  sustainable  future for all
individuals.’” The

Development Conference — short UNCED, but better

first UN Environment and
known as the "Earth Summit" after three days —
marked the culmination of two-and-a-half years of
world collaboration showing the most responsible

plans for human life. 3

The United Nations Conference on Environment and
Development (UNCED) was held in Rio de Janeiro
from 3-14 June 1992. This meeting focused on the
state of the worldwide climate and the connection in
a political sense between economics, science and the
environment. The meeting ended with the Earth
Summit, which brought together representatives
from 105 countries to show their dedication to
sustainable development.3?

Several global environmental agreements have
existed since the 1972 convention, a range of which
have been approved by Canada. These include the
Great Lakes Water Quality Agreement of 1978; the
Geneva Long Range Transboundary Air Pollution

Convention of 1979; the Helsinki Agreement of 1985
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(a 21-nation undertaking to decrease sulphur dioxide
pollution); the Montreal Protocol on Substances
Depleting the Ozone Layer of 1988; and the Basel
Convention on Transboundary Movements of

Hazardous Wastes of 1989.

Over 130 nations ratified the UNCED Convention on
Climate Change and the Convention on Biodiversity.
Delegates also agreed on Agenda 21, an action plan to
grow the earth in a sustained way through the 21st
millennium and an extensive declaration of the
values for forest safety.®® The Rio Declaration was
recognized without amendment, by all the countries
current, as a non-binding declaration of wide
environmental policy values. New global networks
for implementing and supervising contract execution

have been formed, both officially and casually.

Ultimately, the UNCED discussions were in money.
The industrialized nations have it and from emerging
countries they want it. If the industrialized countries
want environmental safety, they have to be ready to
pay for it. The conflicts between wealthy and poor
and the financial differences behind them were at the

heart of every important debate.3¢

2.3.1 Implementation of United Nations Conference

on Environment and Development (UNCED)

The Rio Conference gave prominence on the political
agenda to environmental issues. It spelled out the
questions, even though it did not have all the answers
and informed about the issues a whole generation of
policymakers, government officials, industry and the
people. It also call for

repeated the global

collaboration on environmental issues first heard in

1972.

Agenda 21 is the next century's environmental action

plan. It is not legally binding, but is the foundation
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for a fresh global relationship for global sustainable

development and preservation of the environment.

Agenda 21 was the main general paper that came out
of Rio and was designed to address some of the basic
resource degradation and development aid issues. It
discusses many problems relating to worldwide
sustainability and contains key sections linked to
funding,
organizational follow-up to UNCED.* The primary

technology transfer execution and
objective of Agenda 21 is to guarantee that growth
continues in a viable way: "The scheme of rewards
and penalties that motivate economic behaviour must
be reoriented to become a stron.*’ Another objective
is eventually to eliminate poverty worldwide by
improving energy and natural resource management
and improving the quality of lives by securing access
to housing and clean water, wastewater and strong
waste therapy. Agenda 21 also seeks sustainable use
of global and regional resources such as atmospheres,
oceans, seas and freshwater, and marine organisms.
The ultimate objective is to improve chemical and
waste management. It is projected that one-third of
third world fatalities are triggered by human or

industrial waste contaminated meat and water.

Although UNCED's 154 involved states ' agreed terms
are well represented in the five main contracts,

1

individual states ' positions are not. The five most
important UNCED nations could sum up their
behaviour as follows: Canada, "do it;" USA, "delay it;"
Germany, "control it;" Japan, "fix it;" and India, "sell
it."

Canada took part in all the debates, pledged to
rapidly ratify the conferences, and made a real
attempt to make the Earth Summit a success. In
recent years, Canada has implemented numerous
commitment to the

initiatives to support its

environment, such as the National Round Table on
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the Environment and Economy, the Environmental
Choice Program and the National Packaging Protocol.
The Green Plan launched in 1990 is a major
commitment to Canada. It sets out goals and plans for

a variety of operations, similar in spirit to Agenda 21.

2.4 The Kyoto Protocol (1997):

Kyoto is a global arrangement to reduce emissions of
carbon dioxide, CO2, the largest greenhouse gas
emissions and five other compounds, none of which
is ODS. The fact that the Kyoto Protocol does not
contain ODSs and that the Montreal Protocol has no
formal climate variables provides reason to consider
prior and new ODS emission scenarios and their
substitution, as well as their importance to the
anthropological RF. The entry into force of the Kyoto
Protocol on 16 February 2005 was a result of
This

comprises legally binding emission targets for

international climate change concerns.
industrialized countries to be achieved during 2008-
2012 (the so-called Kyoto commitment period). The
proponents of the protocol greeted this as a

breakthrough in global climate strategy as they

committed important emission reductions to
developed world commercial-as-usual emissions
under the original rules and (ii) created a

comprehensive worldwide structure for further
expansion and further climate protection activities®.
The Protocol sets obligatory GHG emission targets
that can be enforced. Initial emission reductions for
involved countries ranged from-8 to+ 10 percent of
the 1990 prices, whereas the overall reduction goal
was 5 percent below that of 1990 from 2008 to
201211. At the time of the first engagement in 2012,
the Protocol has been modified for a second
commitment period; the new overall target for a
decline of 18% was below 1990 levels by 2020.'
Three procedures for decreasing GM emissions are
the focus of the Protocol,

namely Joint

117



Priyanka Gajabe et al Int / Sci Res Sci Technol. September-October-2019; 6 (5) : 112-122

Implementation (JI), the Clean

Mechanism (CDM) and the ITC.?

Development

2.4.1 Implementation of the Kyoto Protocol

The United Nations Framework Convention on
Climate Change (UNFCCC) Kyoto Protocol entered
into effect on 16 February 2005. In the original
engagement era from 2008 to 2012, the 37 most
industrialized countries of the 146 nations ratifying
the agreement decided to decrease their GHG
emissions below 1990 rates. At the Buenos Aires
in December 2004,

progress
While big

developing countries like China, India, and Brazil are

Conference of the Parties

negotiators  produced little towards

consensus on post-2012 guidelines.

emitting significant and rising quantities of
worldwide GHGs, emerging nations do not presently
have a duty to decrease emissions. During the last
three Conferences of the Parties to the Climate
Convention (COPs 8, 9 and 10), the problem of
developing nation obligations was already
controversial. The continuity of the Kyoto Protocol
after 2012 may rely on the consensus reached on this
problem between Annex I and emerging nations.
Annex I countries are permitted to achieve certain
emission reductions by investing in energy and tree
planting projects (reforestation and forestation)
through the "Clean Development Mechanism" to
reduce GHG emissions in developing countries. But
countries that are experiencing or at danger of large-
scale deforestation, like Brazil, Indonesia, Bolivia,
Peru, Columbia, and Central African nations, have no
motivation to decrease or prevent deforestation
emissions. There is a definite need for significant
rewards for developing. ping nations to engage
meaningfully in the near-term reduction of emissions
while maintaining the guiding principle of "common

but distinguished obligations" of the UNFCCC.3!
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Following vyears of inability to achieve global
agreement on an action strategy to substitute the
Kyoto pact, United Nations. Negotiators decided four
years earlier in Paris that all countries would
function to maintain this century's global
temperature "well below" 2 degrees Celsius above
pre-industrial concentrations and to create severe

attempts to maintain it rising to just 1.5 degrees.

In particular, further financing has been promised to
reduce emissions to emerging nations, and new
structures have chosen to report emissions and
mitigation measures for national However, President
Donald Trump deleted his country, which 170
countries have since endorsed, including all major
developed and economic emergent, from the Paris
Agreement, leaving America the only major polluter
to choose. greenhouse gases. President Donald Trump,
however, removed his nation from the Paris
Agreement, which has since been approved by 170
nations, including all the main advanced and
emerging economies, leaving the United States as the

only significant polluter to opt out.

The United States before Kyoto. Congress warned

that, unless an accord was reached to force
obligations to developing nations such as China and
India, America would not ratify the Kyoto Protocol.
The reached when US.

Congressional representatives in Kyoto, who had

accord was scarcely
resisted it said it would never float. U.S. gas and
petroleum lobbies pressure to scrutinize the treaty
was strong in advance and announced America's
withdrawal in 2001 when George W. Bush became

President.

For the other nations in February 2005 the Kyoto
Protocol came into effect. Tentative attempts at
reaching another arrangement including emerging

nations, in particular between the US and a fast-
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growing China, started to create conflict. At the end
of 2012 of the first phase of the Kyoto Protocol, Doha
decided to extend the duration to 2020. However,
only 88 of the initial Kyoto signatories approved the
Doha amendment as early as last months, which
would maintain its decrease objectives for the Kyoto
Protocol by 2020. At least 144 states in the Kyoto

Protocol are required to make the amendment.*

2.5 The Paris Agreement (2015)

The UNFCCC Agreement

o

to maintain global
temperatures below 2 C above pre-industrial
concentrations achieved in December 2015 to a
mitigation agreement on climate protection, called
the Paris agreement. The agreement will be enforced
30 days after 55 countries have ratified the Treaty.
The 55 countries must account for at least 55% of the
world's emitions.13 On 4 November 2016, the Paris
Agreement entered into force. There were 197
signatories to the Paris Convention as of 24 July 2018,
of which 179 joined the statement representing 55%

of global exports.'*

The Paris Agreement builds on the Convention and
for the first time brings all nations into common
support with greater assistance to assist the
developing countries to make ambitious efforts to

combat and adapt to climate change. A new path in

the global climate effort has therefore been identified.

By keeping the global temperature well below 2 ° C
above pre-industrial concentrations in this Millionth
anniversary and by attempting to further reduce the
temperature increase to 1.5 ° C, the Paris Agreement
mainly aims at reinforcing the global response to the
danger of «climate change. Furthermore, the
agreement seeks to increase the ability of countries to
deal with the impacts of climate change. To
accomplish those ambitious targets, appropriate flows

will be put into practice in order to foster action
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among emerging nations and the most vulnerable
countries in line with their own internal objectives.
In addition, an enhanced capacity building system
will be established. The Agreement also provides for
sounder

enhanced action transparency and a

transparency framework.

2.5.1 Implementation of the Paris Agreement

The Paris Accord came into force on 12 December
2015 at its 21st session, held in Paris from 30
November 2015 to 13 December 2015, of the
Conference of the Parties to the United Nations
Framework Convention on Climate Control. The
agreement may be authorized by States and domestic
economic integration organizations Parties to the
United Nations Framework Convention on Climate
Change in compliance with Article 20 at its United
Nations Headquarters in New York from 22 April
2016 to 21 April 2017.

In accordance with the Paris Convention Japan
promised to cut emissions by 26% below the 2013
levels by 2030, which climate experts have criticized
as insufficient to keep global temperature rises below
2° C. Under the Paris Convention, by 2030 Japan has
pledged to reduce its emissions to 26 percent below
2013, which climate scientists have criticized as being
insufficient to maintain a below 2-degree increase in
global temperature. Ministry of the Environment
figures show that Japan's full greenhouse gas
revenues fell by 2.9% in fiscal 2015 and by 6% in
2013 in Paris, but still were about 4 percent higher
than the founding year of the Kyoto Protocol in
1990.3

III. RESULTS AND DISCUSSION

Politicians across the globe have come up with fresh

concepts and opportunities to solve the impacts of
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climate change after various statements and meetings.
New policies were created and the ancient policies
modified in order to further reduce climate change

and its adverse effects on the environment.

With regard to the baseline scenario, fresh models
were created for the future ODS regulation as the
Montreal Protocol recognizes the importance of
improving its dual ozone and climatic benefit. The
parties first considered this in 1999 when the Kyoto
Protocol was enacted, but it was not yet in effect.
During international meetings and decision-making,
the Parties to the Montreal Protocol have seen
options to further reduce ozone depletion while
reducing environmental stress incidentally. Some
important cases include:(i) continue to develop the
phase-out of HCFC and use of low GWP substitution;
(ii) Collection and disposal of old cooling, air
conditioning and heat insulation material materials
and (iii)

Assessment of the technical and financial feasibility

discovered in antique cooling banks;

of further overall reduction of ODS pollution.
Emission reductions in compounds, such as CFC and
HCFGs, with reducing emissions or expected phase-
outs in the next several decades, are generally less
effective than those with increasing concentrations of

emissions or enhanced emissions.

The adoption of such an instrument under the

Protocol would encourage policy-making in
developing countries to monitor deforestation and
allow tropical countries to take an important role in
The

progress towards emission goals has been mixed since

preventing dangerous climate interaction.
the entry into force of the Paris Accord. The Chinese

authorities announced their outstanding
advancement in reducing emissions of greenhouse
gasses and said that China had met its commitments
in 2017 for 2020. In 2018, the EU officials, for

example, reported that all Member States have fallen

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

behind when it came to attaining their targets ;
Sweden, Portugal and France have taken the most
steps by 2018, attaining 77%, 66% and 65%,
respectively, of the 2020 objectives. U.S. advances
were less evident. Some surveys found that changes
to U.S. climate policies impeded the country from
attaining its climate goals, while others claimed that
higher

introduced in many of the U.S. cities and nations that

greenhouse gas legislation was being
allowed the country as a whole to remain on track.
Despite these research, several worldwide research
agencies have noticed ongoing increases in coal
emissions. The Rhodium Group reported a 3,4% rise
in US emissions in 2018, with a 1.6% rise in global
coal dioxide, primarily flat, between 2014 and 2016,

and a 2.7% rise in 2017 and 2018 respectively.

IV.CONCLUSION

The concept of sustainability has been modified for
greener and cleaner Earth by many nations. Scientists
worldwide have worked jointly to enforce these
international treaties and their agreements to lower
their country's emissions. Such agreements and
conventions definitely led countries to acknowledge
environmental problems, address areas and mitigate
initiatives in the direction of a greater future for the

planet and its community together with their people.

The future of Kyoto is indefinite, but the global

climatic change has no bearing on tropical
deforestation. There is still time for scientists and
policy-makers to exploit what definitely is one of the
greatest opportunities for global carbon trading today
to safeguard tropical forests before the benefit of the
Kyoto Protocol rises in burn. There may be
international conferences, but preventive measures
are the step every country wishes to take because

evasion is always larger than remedial action.
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ABSTRACT

As the Edo State Branch of the Nigerian Institution of Surveyors (NIS) has decided to align with the agency
(Edo Geographic Information Service) that is responsible for the processing of Certificate of Occupancy to be
determining positions in the UTM system, the coordinates of the existing controls in the State have to be
converted to UTM coordinates using conversion software. Consequently, this paper presents detailed
procedures for the application of AllTrans and Columbus software for positions conversion between NTM and
UTM systems in Minna datum. The Minna datum properties, as well as the NTM and UTM parameters, have
been detailed for effective use. The step by step procedures to consider when applying the software have
enumerated. It was recommended that the Edo State branch of the institution (NIS) should get the full and the
latest version of the software. It was also recommended that there should be a lecture for the practical
demonstration of the detailed procedures.
Keywords: Coordinates, Conversion, NTM, UTM, AllTrans, Columbus, Software, Minna Datum, Clarke 1880

I. INTRODUCTION measured in linear metres. But they are different in

origin and scale. The processing of a Certificate of

The Edo State Government of Nigeria has established
an agency responsible for the processing of Certificate
of Occupancy. The agency known as the Edo
Geographic Information Service uses orthophotos for
The

georeferenced with Universal Traverse Mercator

positions determination. orthophotos were
(UTM) coordinates in Minna datum. Thus, the
positions determined by the agency using the
orthophotos are in UTM. The system does not have a

frame to realize it in the State.

Over the vyears, positions of points have been
determined in the State by Surveyors in the Nigeria
Traverse Mercator, NTM (state plane) which is also
known as the National Origin. These two systems

(NTM and UTM) are rectangular coordinate systems

IJSRST196517 | Received 10 Sep 2019 | Accepted: 05 Oct 2019 | September-October-2019 [6 (5): 128-143]

Occupancy requires the use of a survey plan produced
by a Registered Surveyor. Presently, Surveyors in the
State are producing survey plans with respect to the
National Origin (NTM) the
checking/charting the positions determined in NTM

while agency is
by the private practising Surveyors using their (the
agency) system designed to determine positions in
UTM. Checking/charting the NTM coordinates by the
agency with its system requires the conversion of the
NTM positions to UTM coordinates. Consequently,
the Nigerian Institution of Surveyors, Edo State
Branch has decided to be determining positions in the
State in the UTM system to align the agency. To do
this, the NTM positions of all the existing control
stations in the State must be converted to UTM

positions of the same controls. This is necessary as any
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survey carried out must be connected to as well as
oriented with not less than three control stations. The
switching from NTM to UTM position determination
by the Institution was discussed in its meeting held on
Ist June 2019, but the final decision is yet to be
conveyed to the respective state surveyors. The
conversion of positions in a rectangular system (NTM
or UTM) to another rectangular system (NTM or
UTM), requires the coordinates to be first converted
to geographic coordinates then from geographic
coordinates to the positions of the points in any other
rectangular coordinate system of interest. Also, from
the the
coordinates (XYZ) of the points can be determined. It

geographic  coordinates, geocentric
is to be noted here that since the conversion is within
Minna datum, transformation/datum shift parameters
are not needed. Datum shift parameters are needed
when transforming between two datums say WGS 84
and Minna datums.

coordinates from one

To convert rectangular

coordinate system to another, transformation
/conversion software is used. Consequently, this paper
presents detailed procedures for the conversion of
positions from one rectangular coordinate system to

another using AllTrans and Columbus software. These

software have been compared with other
transformation/conversion software and
recommended for application in Nigeria. The

comparison of the software is detailed in Eteje et al
(2018). For effective application of the two conversion
software in Edo State as well as the entire country,
the properties of the Minna datum, the NTM
projection (the three belts parameters) and those of
the UTM projection (the three zones parameters)
must be known. Also, the extent/bound width of each
belt and zone in each state must be known. This will
enable the belt and the zone which the positions to
convert be identified before conversion. Edo State is

partly west and mid belts, and partly zones 31 and 32.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

1.1 AllTrans Software

According to George (2012), use the AllTrans

application to perform coordinate transformations
between various coordinate systems. As mentioned

above, one can perform conversions between

coordinates using different mathematical

representations and geodetic systems. One can

transformations between
UTM

coordinates and 3D-Cartesian coordinates. Manually

perform Gaufs-Kriiger

coordinates, coordinates, geographic

input the data or import it to perform the
transformation. With AllTrans software, 7-Parameter
Datum Transformation and calculation of datum
transformation parameters using identical points can

be carried out.

1.2 Columbus Software
Columbus is a one, two, and three dimensional
network adjustment, network pre-analysis and
coordinate transformation software package which
allows one to create, edit, solve and analyse Vertical,
Geodetic, State Plane, UTM, Custom Projection and
Local NEE (North, East and Elevation) surveys
anywhere in the world (Columbus, 2009). Columbus
accepts terrestrial and/or GPS (satellite) observations
to define networks. Columbus is not just a network
adjustment package; it is a complete toolkit which can
on-the-fly COGO

coordinate transformations, geoid modelling and

be used for computations,
computation of areas of selected polygons in a project.
According to Columbus (2009), to report coordinate
results in a different form, Columbus provides a
powerful set of coordinate transformation tools to
UTM, Custom
Projection, Earth Centred Earth Fixed Cartesian, or
Local North, East and Elevation (NEE or NEU)

positions. To transform geodetic positions from one

generate Geodetic, State Plane,

datum to another, Columbus provides rigorous three,
four and seven parameter least squares datum
transformation capability. Columbus also includes an

assortment of Geodetic, State Plane, UTM, Local NEE

129



Eteje, S. O. et al Int J Sci Res Sci Technol. September-October-2019; 6 (5):128-143

coordinate geometry (COGO) routines for ad-hoc
computations, network loop closure and open-ended

traverses.

1.3 The Nigeria Geodetic Datum

According to Eteje er al (2018), the Nigeria Minna
datum is a geodetic datum that is suitable for use in
Nigeria-onshore offshore.
references the Clarke 1880 (RGS) ellipsoid (Semi-
major axis, a = 6378249.145m; Flattening, f =
1/293.465) and the Greenwich prime meridian. The
datum origin is a fundamental point: Minna base
station L[40. Latitude: 9°38'08.87"N, longitude:
6°30'58.76"E (of Greenwich). It is a geodetic datum for
topographic mapping. It was defined by information
from NIMA (Eteje et al, 2018). Uzodinma et al (2013)
gave the orthometric height, HFof station L40 as
281.13m.

and Minna datum

1.4 Conversion of NTM and UTM Northing and
Easting Coordinates to Geodetic Coordinates (@, A,h)

The conversion of the two rectangular systems (NTM
and UTM) coordinates to geographic positions,
requires the application of the same models. The
systems only differ in origin and scale factor. The
models for the conversion of the NTM and UTM
coordinates to geodetic or geographic coordinates as
given by Kilig, (2005) are:

0= 1P-Q(Q -Q,+Q.) 0
A= 7, +(Qs = Qs +Q)/cos(fp) o
Where,

Q, = N, tan(fp)/R, 3)
Q,=D%/2 4)

Q, =(5+3T, +10C, —4C> —9%'*)D*/24
3 1 1 1
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Q, = (61+90T, +298C, + 45T —
3C? - 252¢'?)D°®/720
Q=D 7)
Q, =(1+2T,+C,)D’/6
Q, =(5-2C, + 28T, —3C;} +8e'* +
24T?)D*/120
N, =a/(1—e*sin?( fp))l/2 (Radius of curvature in
prime vertical) (10)
R, =a(l—e?)/(l—e?sin?(fp)*”
(Radius of curvature in meridian section)(11)

D= X/(leo)

(12)
C, =e'*cos’(fp) (13)
T, = tan’(fp) (14)

e’ = (ea/b)? =e?/(1—-e?) = Second eccentricity
(15)
= (a® —b?)/a’ = First eccentricity squared (16)

squared

e2

fp=pu+J;sin(2u)+

J; Stln( Ap) + = Footprint Latitude (17)
J4sin(6) +
J,sin(8u)
2 4
ﬂ:M/[a(l_(e /4)—(3e* 164) — 18)
(5e° / 256)...)
M=y/k, (19)
e, :[1—(1—e2)“2]/[1+(1—e2)1’2] 20)
3, =|@e, 12) - (27¢132). 21)
3, =|(21e? 116) - (55¢,* /1 32). 22
J, =(151¢,°/96..) (23)
4
J, =(1097e," /512..) (24)

& = Semimajor axis

b= Semiminor axis
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k, =Scale Factor (0.9996 for UTM and 0.99975 for
NTM)

X = Easting Coordinate (relative to the Central

CM: the CM
conventional UTM coordinate, x; 500,000mE for
UTM while it varies for NTM, west belt =
230738.266mE, mid belt = 670553.984mE and
east belt = 1110369.702mE).

Y = Northing Coordinate.

Meridian, (subtract from

1.5 Conversion of the Geodetic Coordinates (¢, A, h)
to Plane Rectangular Systems (NTM and UTM)

Coordinates

The models for the conversion of geodetic coordinates
to either of the two local plane rectangular (NTM or
UTM) coordinates are the same. The differences in
the two plane systems are in the properties to be used
in the conversion. Thus, the origin, and scale factor.
To convert the geographic coordinates (latitude and
longitude) on the local ellipsoid to either NTM or
UTM northing and easting, equations (25) to (34)
given by Manchuk (2009) are used.

A+(1-T+C)A*/6+(5-18T +
T?+72C -58e"*)A° /120
M—-M, +Ntanp[A?/2+(5-T +
N =k,|9C +4C?)A* /24 + (61—58T +T?2 + | (26)
600C —330e'?)A® /720]

E=k,N (25)

1+(1-C)A*/2+
k=Kk,| (54T +42C +13C* - 28e'*)A* /24 + | (27)
(61—148T +16T *)A®/720

Where,

k, =0.99975 for NTM and 0.9996 for UTM (28)

e’ =e’/(1-e?) = Second eccentricity squared (29)
(30)

N =Radius of curvature as given in equation (2)

e?= 2f — f? eccentricity squared

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

C=e"’cos’ ¢ (32)
A=(1-4,)cosp (33)

N =Northing of point.

E =FEasting of point.

@ = Latitude of point

A = Longitude of point

A, =Longitude of point of center meridian of belt or

zone.

(1—e?/4-3e* /64 —5e° /256 —

o —(3e*/8+3e* /32 +

M =a| 45e° /1024 +---)sin® ¢ +

(15e* /256 + 45e° /1024 +---)sin* ¢ —
(35€° /3072 +--)sin® g+ -+

(34)

M = Distance on the meridian from parallel of false
origin (4°N for NTM and 0° for UTM) to the parallel,
@, of point.

@, = Latitude of the point

According to Manchuk (2009), M ;is computed using
Equation (34) for ¢,, which is the latitude crossing

the central meridian at the origin of the (£ N
coordinates. Equations (1) to (34) are used to develop
which the

software normally apply during computation /

programs transformation/conversion

conversion.

1.6 Properties/Characteristics of Nigeria (Modified)

Transverse Mercator projection (NTM)

The NTM is a modified version of TM adopted for
Nigeria. The modifications take care of the large
expanse of the country which covers about 10° (i.e.
4°N - 14°N) latitude and 12° (i.e. 2° 30° - 14° 30°E)
longitude. It is generally referred to as 3-belt system
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(Omoigui, 1973 and Idowu, 2012). The characteristics
of Nigeria (modified) Transverse Mercator Projection
(NTM) as given by Uzodinma, et al. (2013) are:

1. NTM is a conformal projection

2. The country is divided into 3 belts each 40 wide
(Figure 2).

3. The 3 belts are bounded in the north by the
14oNparallel and in the south by 4oN. Hence the
false origin of northing is at latitude 40 N and
False Northing, No = 0.000m (see Table 1).

Table 1: NTM Grid Parameters

1.7 Properties/Characteristics of Universal Traverse
Mercator (UTM) as Applied in Nigeria

(2013) the
properties/characteristics of the UTM as applied in

Uzodinma et al also  gave

Nigeria as follow:

1. Nigeria is covered by zones 31, 32 and 33 of the
UTM.

2. Each zone has its independent coordinate system
with X-axis 500,000.0m west of the central

meridian and Y-axis lying along the equator.

The UTM grid parameters are shown in table 2 as

Belt Bounding Central | False Easting given by Uzodinma er al. (2013).
Longitudes | Meridian of Central
(L) Meridian Table 2: UTM Grid Parameters
West 2°30’E — 4°30’ E 230738.266m Central
6°30’E E Bounding |Meridian | Grid Coord. of
Mid 6° 30" — 830 E | 670553.984m Zone | Longitudes (L) Central Meridian
10°30°E E 0.0m N,
East 10°30* - 12°30’E | 1110369.702m 31 0°- 6°E 3°E 500,000.0mE
14°30’E E 0.0m N,
Source: Uzodinma, et al (2013) 32 | 6°—12°E 9°E 500,000.0mE
0.0m N,
4. The scale factor at each central meridian is 33 | 12°—18°E 15°E 500,000.0mE
0.99975. Source: Uzodinma, et al (2013)

5. A rectangular metric grid is superimposed on the
three belts such that they intersect along the 9°N
parallel.

According to Ufuah and Adesina (2005) and Eteje er al
(2018), the central meridians of the west and east
belts are fixed respectively to be 439815.718 metres
west and east of the central meridian of the mid belt
along the 9°N parallel. The maximum angular distance
of a point in a belt, from the central meridian of the

belt, is 2°. In other words, each belt is 4° wide.
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3. UTM in Nigeria is computed on the Clarke
1880 reference ellipsoid.

In the UTM, the maximum angular distance of a point
in a belt, from the central meridian of the zone is 3¢
(Mugnier et al, 2009). Thus, each zone is 6° wide. Its
application is limited to between latitudes 84°N and
80°S as stated by Edan er al. (2014).

The properties/parameters of each of the plane
rectangular systems, NTM and UTM and those of the
datum in question (Minna datum) are applied during
the conversion of the coordinates using the software.

The parameters to apply in each plane rectangular
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system depend on either the belt or the zone in which

the positions are.

II. METHODOLOGY

The procedure for the application of the two software
(AllTrans and Columbus software) for conversion
between NTM and UTM in Minna datum requires the
NTM be

coordinates using equations (1) and (2), then the

coordinates converted to geographic

geographic coordinates are converted to UTM

coordinates using equations (25) and (26). The same

procedure is used when converting UTM coordinates

to NTM positions (see figure 1).

2.1 Procedure for Application of AllTrans Software
for Coordinates Conversion between NTM and UTM
The following steps are considered when converting
positions from NTM to UTM:

1. Launch the software, displays as shown in Figure 2.
2. In Start Coordinate System, drop-down Area and
select Nigeria. This will automatically display Minna
(Clarke 1880 (RGS)) in the Geod Datum.

........................................

NTM

=;> GEOGRAPHIC

........................................

: .
=>
:

........................................

UTM

COORDINATES <=l COORDINATES <=| COORDINATES

. .
.......................................

......................................

........................................

Fig. 1: Conversion between NTM and UTM Coordinates

File Edit Parameter Calculation Extras Help
JeE] &l Df| Gen.| UTM| Logfile | Swap| FlESET| 2l Df| Gen.| LITM|
I I Start Coordinate Systermn = —”}I #| Target Coordinate System I I
EPSG-Code  [26393 (HPEIEBIE) EPSG-Code |7
Area |Nigeria j Automatic o Area ‘Nigeria j
eod Datum: |Minna [Clarke 1880 [AGS]) = 3E<§ft“"a'?::t' eod Datum: |Minna [Clarke 1880 [AGS]) =
W= 00m
{+ Projection |Nigeria East Belt j Z0= 00m " Projection ‘UTM Zone 31N j
" Geographical [DM5) i Geographical [Dec.) ex= 0.00" " Geographical [DM5) " Geographical [Dec.)
ey= 000"
" 3D-Cartesian " UTM 2= 000" " 3D-Cartesian " UTM
o~ [NMEA GG =] m=0.00 ppm
r
Plane Coordinates [ User defined 7P UTM-Coordinates
[Minna [Clarke 1880 (RGS])] [Minna [Clarke 1880 (RGS])]
Select 7-Parameter
PaintMame SCAT1278CY PoirtMarma SC/AT1278CY
East [m] 1531310731 East[m] 595253.5887
Grid-Datum-Shift [NT+2)
Marth ] 365104.0765 MNarth [rm] 798107.2219
Mone >
Ell-Height -0.0000 Ell-Height -0.0000
| Newlnpul | Geoidmodel Google Esith | Kate
|No Geoidmodel
Murmnber Mumnber )
i} Frint File [~ View File Select Geoidmodel 128 Frint File i
|C:\F’rogram Files [36ALLEAT \Allrans 3.0024DATA Height-Shift = 0.000 m |C:\Program Files [36ALLSAT \Allrans 3.0024DAT A
Status: ok | View Data

Fig. 2: Launched AllTrans Software

2.2 Procedure for Application of AllTrans Software
for Coordinates Conversion between NTM and UTM
The following steps are considered when converting
positions from NTM to UTM:

1. Launch the software, displays as shown in Figure 2.
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2. In Start Coordinate System, drop-down Area and
select Nigeria. This will automatically display Minna
(Clarke 1880 (RGS)) in the Geod Datum.

3. Check Projection and select either west, mid or
east belt, depending on the belt in which the positions

to convert are.
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4. In Target Coordinate System, drop-down Area and 6. In Plane Coordinate, input the control ID and

select Nigeria. This will also automatically display coordinates (northing and easting) accordingly one

Minna (Clarke 1880 (RGS)) in the Geod Datum. after the other.

5. Check UTM and select either zone 31, 32 or 33, 7. Finally, click on Start Calculation at the bottom

also depending on the zone in which the positions to  right-hand side of the software environment to

convert are. convert and display the converted UTM coordinates.
Note that at this step, the coordinates of a point are

converted one after the other.

File Edit Parameter Calculation Extras Help

@ ﬂ Dr.| Geo.l UTMl Logfilel Swapl HESETl ﬁl Dr.| Geo.l UTMl

I I Start Coordinate System *l Transiom ¥ | 4-| Target Coordinate System I I

EPSGLode |25393 PR E T EPSGLode |

s INigeria LI IAulomallc - INigeria LI
30-D atum-Shift:

Geod Distum: |Minna (Clarke 1880 [RGS]) -] il Geod Distum: |Minna (Clarke 1880 [RGS]) -]
YO= 00m

* ProiectionlNigeria East Belt LI Z0= 00m [ ProiectionIUTM Zone 31N LI

(" Geographical [DMS)  {© Geographical [Dec.) ex= 0.00" " Geographical [DMS) 7 Geographical [Dec.)
ey= 000"

~ 3D-Cartesian = UTM ez= 000" " 3D-Cartesian i UTM

" Other Format INMEA GLA ;I m=0.00 ppm

[ Inverse Farameter

Plane Coordinates [~ User defined 7P

[Minna [Clarke 1880 [RG5]]] [Minna [Clarke 1880 (RG5]]]
Select 7-Parameter |
PointMName ISEJ‘AH 278CY PointMName ISC;’AT1 278CY

East[rn] | 153131.0731 _ _ East [rn] | 595253.5887
North [rm] [ 365104.0765 Itww N North [m] [7ssior.2z19
Ell-Height [ -0.0000 Ell-Height [ 00000

Start Calculation | Mew Input | Geoidmodel Google Earth | Kare |

IND Geoidmodel

UTM-Coordinates

Murnber Murnber .

I il Pririt File... | [ WiewFile Select Geoidmaodel | I 128 Prirtt File.. | [

IC:\Program Files [xBE)ALLSAT Wllrans 3.00250ATA Height-Shitt = 0.000m IC:\Program Files [xBE]ALLSAT Wllrans 3.00250ATA
IStatus: ok |igw Data | A

Fig. 2: Launched AllTrans Software
8. If the coordinates are many and they are to be Format dialog box. In the dialog box, click on Plan
converted at the same time, click the Parameter menu  Coord tab and check/select data format of interest say
then, the Format of Data submenu to select State Name, North, East and Height and click OK (see
System. This will display the Start System Data Figure 3).
East and Height and click OK (see Figure 3).
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Demo AllTrans 3.002 (Unregistered version!) = =

File Edit Parameter Calculation Extras Help

ﬁl El Dfl Gen.l UTMl Lngfilel Swapl FlESETl ﬁl Dfl Gen.l LITM| .

I IStarT Coordinate System :l Tenson g | :l Target Coordinate System I I
EPSGLode |

! Area IN\gena LI

Geographicall UTH I 3d-cart. coordinates -2t Bl Bt Iana [Clarke 1880 (RG5)) ;I

rData format: Plane coordinates " Projection IUTM Zone 31M LI

East Morth
Morth East
East Morth Height
Morth East Height

" Geographical [DMS] ¢ Geographical [Dec.)
" 3D-Cartesian = UTM

Mame East Morth - UTM-Coordinates
Hame Moith East [Minna (Clarke 1880 (RG5))]

Mame East Morth Height Faint-Mame IW
Mame Moth East Height ] East [rm] IW
Morth [rri] [7se107221
Ell-Height | -0.0000

ﬂl Google Earth | Katte |

MNumber

i} Print File... | [~ “iew File Select Genidmodel | I 128 Print File... | [~ “iew File
IC.\F’rUgram Files [xBE]NALLSAT \allrans 3.0024DATA Height-Shift = 0.000 m IC.\ngram Files [#8E6]8aLLSAT \allrans 3.0024DAT A

|Status: ok | View Data [ 4
Fig. 3: Setting of Start Coordinate System Data Format
9. Also, set the Target Coordinate System Data data format of interest say Name, North, East and
Format. Click the Parameter menu then, the Format Height and click OK (see Figure 4). Note that the Start
of Data submenu to select Target System. This will and the Target Coordinate System data format must
display the Target System Data Format dialog box. In  be the same.
the dialog box, click on UTM tab and check/select

Demo AllTrans 3.002 (Unregistered version!) = =
File Edit Parameter Calculation Extras Help

@l ﬂl Df.l Gao.l UTMl Logme| Swapl HESETl ﬁl Df.l Geo.l UTMl
I IStarT Coordinate System :I M :l Target Coordinate System I I
A rameter EPSG-Code |1

Aen Ingena ;I
. i -Shift:
Plane coard. I Geagraphical d-cart. coordinates e nI1 Gend Datun: IMinna [Clarke 1880 (RGS]) ;I
. 0.0m
i Data format: UTH coordinates 0.0 m " Projection II_ITM Zone 3TN LI

" East Natth .aa " Geographical [DMS] ¢ Geographical [Dec.)
North East .aa

oo  3D-Cartesian & UTH
East Morth Height

North East Height E: Parameter

MName East Morth efined TP UTM-Coordinates

MName Morth East [Minna [Clarke 1880 [RGS5])]
7-Parameter

Narme East North Height FaointMame ISCIAT12?3CY
MName Maorth East Height East [m] I 595253 5887
Shift [MT+2)

North [rm] I 798107 219
Ell-Height | -0.0000
ﬂl dmodel Google Earth | Karte |

LMD MHumber
i Pririt File... | [~ Wiew File Select Geoidmadel 128 Print File... | [~ Wiew File
|E'\P|ngram Files [«BE]MALLSAT VAllrans 3 002ADAT A Height-Shift = 0.000 m |E'\Prngram Files [#BE]%ALLSAT VAllrans 3 002WDATA
[Status: ok | iew Data I v

Fig. 4: Setting of Target Coordinate System Data Format
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10. Type the input coordinates (NTM) in notepad in
the order of the chosen data format and save the file
on either Desktop or in Document.

11. Click on the File menu and select Open File (File
Input) submenu. Navigate to where the saved input
file is and import the NTM coordinates to the

software environment.

12. Click on Start Calculation at the bottom left-
hand side of the software to convert the NTM
coordinates in the imported file.

13. Click on View File at the bottom right-hand side
of the software to display the converted UTM
coordinates.

14. Also, click on View File at the bottom left-hand
side of the software to display the inputted NTM

coordinates (See Figure 5).

Demo AllTrans 3.002 (Unregistered version!) = =

File Edit Parameter

@ ﬂ Df.| Geo.| UTM|

Calculation Extras  Help

Lagfile | Swap| FlESET|

ﬂ Df.| Gec.| UTM|

I IStaﬂ Coordinate System ﬂ M ﬂ Target Coordinate System I I

EFSG-Code |25391
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EFSG-Code |
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™ Other Format |NMEA GGA j |_m= 0.00 ppm
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Fig. 5: Inputted NTM and Converted UTM Coordinates

To convert from UTM to MTN, the same procedure is
used except for the following:

1. In step 3, the Start Coordinate System will be set to
UTM and either zone 31, 32 or 33 will be selected,
depending on the zone in which the UTM coordinates
to convert are.

2. In step 5, check Projection and select either west,
mid or east belt, depending on the belt in which the

positions to convert are.
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3. In step 6, in UTM Coordinate, input the control
number and the UTM coordinates (northing and
easting) accordingly one after the other.

4. In step 6, click on Start Calculation to convert and
display the converted NTM coordinates at the bottom
right-hand side of the software environment.

5. In steps 8 and 9, set the Start (input) and the
Target (output) Coordinate Systems data formats to
UTM and NTM respectively. And they must be the

same.
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6. In step 12, also click on Start Calculation at the
bottom left-hand side of the software to convert the
UTM coordinates in the imported file.

7. In steps 13 and 14, click on View at the bottom
right and left-hand sides to respectively display the
converted NTM and the inputted UTM coordinates.
2.3 Procedure for Application of Columbus Software
for Coordinates Conversion between NTM and UTM

geographic positions then, the geographic positions
are re-entered into the software and converted to
rectangular coordinates of interest. Columbus is not
like AllTrans software that does the conversion
directly. The following steps are considered when
converting positions from NTM to UTM:

1. Launch the software.

2. Click on the File menu to select New as shown in

The

rectangular

6. This

environment.

conversion of coordinates between two Figure will display a new working

systems using Columbus software,

requires the rectangular coordinates be converted to
View Data

Metwork Results  Tools

Options  Window  Help
aisN H XX B|« E 8 'S A Koo

> [-FIT

Ctrl+0

PUTING
ifying geodesy

Convert 3rd Party Files

Station/Observation Summary... 3D Geodetic View |

Fig. 6: Creating New Working Environment

3. Click on Options menu to select Datum submenu. dialog box, select Clarke 1880 and click OK (see

This will display Select a Datum dialog box. In the Figure 7).
& COLUMBUS - [NoName6] = B
File View Data Network Results Tools Options Window Help mmm

HMEEE|«E WS AW

~

Current Datum:  Clarke 1880

D atum ~ QK I
Airy

Australian N Cancel |
Bessel

Bessel 1841 Help |
Clarke 1866
C 0

Fizcher 1960

Fizcher 1968

GRS 1967

GRS 1380

Hayfard

Helmert 1906

Haough

Intemational

Krassoveky

Mod Everest

tad Fischer B0 v W
< > b4

3D Geodetic View | [ »
Fig. 7: Selection of Datum (Ellipsoid)

Units, Degrees in Angular Units and DD.MMSSsssss
(Degree Minute and Second) in DMS or GMS Input
and click OK (see Figure 8).

4. Also, click on the Options menu to select Unit
submenu. This will display Linear and Angular Units
dialog box. In the dialog box, check Metres in Linear
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& COLUMBUS - [NoName6] - =
e File View Data Metwork Results Tools Options Window Help mmm
DeH@ Xza? Bor HEEE |« B 8% Ao

Linear Unitz —Angular Unitg

* Meters
1.5, Feet
" Intl Feet
" Chaing

* Degees

 Grads or Gons

~DMS or GMS Input—
@ DD.MM55sssss
" DDMMSS. sssss

A0 Geodetic View | [

Fig. 8: Linear and Angular Units Settings

5. To set/enter the NTM belt parameters in which the
positions to convert are, click on Options menu to
select Projection submenu. In the Projection submenu,
select State Plane Zones to display Select/Setup The

Current Projection Zone dialog box. In the dialog box,

Figure 9) and click OK to display Setup Traverse
Mercator Projection dialog box. In the dialog box,
enter the belt parameters in which the coordinates to
convert are. Enter the following parameters for the

Nigeria West belt given in the first row of Table 1 as

select User Define (UD Traverse Mercator, TM) (see shown in Figure 10.

& COLUMBUS - [NoMName1] = =
e File View Data Metwork Results Tools  Options  Window Hel E@E
0O = = oo M
A
Current Zone:  UD Transverse Mercator TH
Idx | Name | Code | Num | Type ~ oK I
000 LD Lamber L1
001 Daubl Cancel
ad3 AE Help
004 ALABAMA E oo ™ 4'
005 ALABAMA L ooz T
006 ALASKA 2 5002 TM
007 ALASKA 3 5003 TM
008 ALASKA 4 5004 TM
009 ALASKA 5 5005 T
010 ALASKA E G006 TM
011 ALASKA 7 5007 TM
012 ALASKA g 5008 TM
013 ALASKA 9 5003 TM
014 ALASKA 10 soi0 L2
015 ARIZOMA E 0201 T
016 ARIZOMA C 020z TM
017 ARIZOMA L 0203 M
018 ARKAMSAS N 03m L2
019  ARKAMSAS 5 a0z L2
020 CALIFORNIA 1 04 L2 o &
£ na Cal ICODhRILA el nana 17 >
< >
For Help,| ’7

Fig. 9: Selection of Current Traverse Mercator Belt
COLUMBUS - [NoName1] - O

==

eFiIe View Data Metwork Results Tools Options Window Help

Central Meridian: |4,3
[0:53575 Cancel |

Scale Factor:

Central Parallel: |4, &l

|23D?38.2SB "
ID.

Falze E asting:

<

Falze Morthing:
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Fig. 10: Entering of the Positions Belt Parameters (Nigeria West Belt Parameters)
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6. To set/enter the UTM zone parameters in which
the positions to convert are, click on Options menu to
select Projection submenu. In the Projection submenu,
select UTM Zone Setup to display UTM or TM Zone
Setup dialog box. In the dialog box, select the zone in

QFiIe View Data MNetwork Results Tools

which the coordinates to convert are and click OK.
Here, zone 31 is selected as shown in Figure 11. Note
that the selection of a zone will automatically update
the other fields of the dialog box.

COLUMBUS - [NoName1] = B

Options  Window Help mmm

Ded@ i za? | BEanHHdEEE |« B RS AR

Central Meridian:

Scale Factor:

Falze Easting:

Falze Morthing:

Select UTM Zone: |2

€

For Help, press F1

MOTE: Yalues in first 4 fields are zaved when OF is pressed.

 —
I—U.SSSE Cancel |
[500000. ﬂl

—

-

Fig. 11: Entering of the Positions Zone Parameters (Zone 31 Parameters)

7. Having done with the necessary settings, click on
the Data menu and select Stations submenu to display
Add or Modify Station Data dialog box. In the dialog
box, click on State Plane to enter the NTM
coordinates. Also, click on Add 25 Rows at the top
right-hand side of the dialog box to display the

spreadsheet in which the positions information will

[ ] COLUMBUS - [NoName1]

&® File View Data Network Results  Tools Options  Window Help

be entered. Enter the stations' IDs/Numbers, Northing
and Easting coordinates of the points and click Keep
and Exit tab at the bottom left-hand side of the dialog
box (see Figure 12). This will exit the dialog box and
plot the points/stations in the software environment

(see Figure 13).

Geodetic | ECEF Cattesian  State Plans | UTM | Local NEUE | Height | Descrption |
Meters
Add 25 Rows

Row | Station [North [Esst [ ortno Hgt ~
1 |xsue 2579989800 | 3577633720 105441
2 |reot 2572853227 | 3551240166 100.645
e 2543864019 | 3350273773 22331
4 |[sro2 2530348303 3360936672  T9.8T2
5 [sRo4 2497543040 | 3564266001 64374
6 [SRos 2459767564 | 356615.1406  47.149
7|
2|
R
(10|
11
2
12
14
15 .
< >
NOTE: To delete a siation and all connected observations, clear al the fidlds inthe row. To delete just the station coordintes., clear only the fields to the right of the station name

Keep and Bxt | Cancel Help

Fig. 12: Entering of the NTM Coordinates
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a' File View Data MNetwork Results

Tools
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+RR01 *HSUS2

wSR01

*3R0Z

= SR04

»SR0S

Far Help, press F1

|State Plane 30 View [N 258171 E /

Fig. 13: Plotted UTM Points in the Software Environment

8. To convert the NTM coordinates to geodetic
click on the Tools

Transformation submenu. In the Transformation

positions, menu to select
submenu, select State Plane to Geodetic to display
State Plane to Geodetic Zone UD Traverse Mercator
dialog box. In the dialog box, click on Compute at the

bottom left hand side to display Select Station to

Transform dialog box. In the displayed dialog box,
click Select All at the middle right-hand side and click
OK at the top right-hand side (see Figure 14). The
converted geodetic coordinates are displayed in the
State Plane to Geodetic Zone: UD Traverse Mercator

dialog box. Also, see Figure 15.

State Plane --= Geodetic - Zone: UD Transverse Mercator,, TM --- Approx Ge

Station

scale | Height Scale | Combined

STAR.. Station

00a0  1.0000000000  1.000000

Compute |

Select All

Select Mone

Toggle SF / PP |

Fig. 14: Selected Points/Stations
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Stat. | MNorth | East|| B.| G.J H co.. || Latitude: 61721 | Longitude: 5.38 . |
RRO1 25788532270 365124MEE0 6. 0. 0. 08. M B-13-5383456 E 5-37-27.759E3
SAOT 25458649190 35592737730 6. 0. 0. 08. M B-18-06.37433 E 5-37-53 66533
SAO2 253034893930 35609366720 6. 0. 0. 048. M B-17-15.84387 E 5-37-58.96683
SR04 24575439400 3548660910 6. 0. 0. 08 M B15-29.01122 E 5381151979
SROS 24557675640 35EE1514060 6. 0. 0. 08 M B-13-26.00962 E 5-38-15.43800
=592 25733898000 357FE3SF200 E.. 0.0 0. 09. M B-13-5734702 E 5-38-53 64615
Compute | Keep | Inverse | Report | Toggle 5F / PPM |

Fig. 15: Converted Geodetic Coordinates
9. To report the converted geographic coordinates,
click on Report at the bottom left-hand side of the

coordinates/processing report on either Desktop or in
the Documents folder. The processing report is given
State Plane to Geodetic Zone: UD Traverse Mercator
the

in both Excel and Notepad. Figure 16 shows the

dialog box to save converted Notepad processing report.

File Edit Format View Help

DATE: 89/17/2819  TIME:
Clarke 188@ Major = 6378249.1458
STATE PLAME TO GEODETIC TRANSFORMATION
UD Transverse Mercator,,,TM
Standard Meridian E
Scale Factor
Central Parallel
False Easting
False Northing

15:30:@9
1/f = 293.46500000

4-30-00.80000
8.9997500000
4-80-b0.00000
238738. 2668
8.008a

M

Station

Lat/Lon/Ortho Hgt

GSF/HSF/CSF SP N/E/Map

RRE1 M

E

6-19-53.83456
5-37-27.75969
1lee.e45

8.999941488
8.999984168
@.999925649

257885.3227
355124.8166

B8-087-26.456
>

W

Fig. 16: Processing Report for Converted Geodetic Coordinates in Notepad

10. Having converted the NTM coordinates to 11. Repeat step 8 to convert the geodetic coordinates

geographic positions then, repeat step 7 to enter the
converted geodetic coordinates in the Geodetic tab of
the Add or Modify Station Data dialog box.
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to UTM positions. In the Transformation submenu,
select Geodetic to UTM.
12. Also, repeat step 9 to report the converted UTM

coordinates (see Figure 17).
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File Edit Format View Help

DATE: 89,/17/2819 TIME: 28:24:5 "
Clarke 1880 Major = 6378249.1458 1/f = 293.4656806000

GEODETIC TO UTM TRANSFORMATION

Central Meridian E 3-00-008.00008

Scale Factor 8.99960600000

False Easting 566000 .0600

False Northing 0.0000

Approx Geoid Hgt (0.08) Added To Compute Height Scale

£

Station Lat/Lon/Ortho Hgt GSF/HSF/CSF UTM N/E
RR@1 N 6-19-53.83456 1.080643743 788532.5028
E 5-37-27.75965 1.e860000008 798363.1024
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>

Fig. 17: Processing Report for Converted UTM Coordinates in Notepad

To convert from UTM to NTM with Columbus
software, the same procedure is used except for the

following:

the positions to convert are must be identified
before the conversion process. This will enable
the right, as well as the correct belt and zone

parameters, be entered in the software.

1. In step 7, enter the UTM coordinates in the Add 2. The Minna datum, as well as Clarke 1880
or Modify Station Data dialog box. ellipsoid parameters, should be correctly inputted
2. In step 8, select UTM to Geodetic in the into the software as the conversion is within
Transformation submenu. Minna datum only. Thus, the Clarke 1880
3. Having converted the UTM coordinates to ellipsoid is common to both coordinate systems in
geodetic positions, repeat step 7 to enter the this regard.
converted geodetic coordinates in the Geodetic =~ 3. The Edo State branch of the institution (NIS)
tab of the Add or Modify Station Data dialog box. should get the full and the latest version of the
4. Repeat step 8 to convert the geographic software.
coordinates to NTM positions. 4. There should also be a lecture for the practical

5. Also, repeat step 9 to report the converted NTM

coordinates.

III. CONCLUSIONS AND RECOMMENDATIONS

Having given detailed procedures for the use of
AllTrans and Columbus software for the conversion
of coordinates between NTM and UTM systems, the
following conclusions and recommendations were

made:

1. For effective application of the two software,
considering the enumerated steps to be

considered, the belt, as well as the zone in which
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ABSTRACT

As the application of gravity data in applied sciences such as geodesy, geodynamics, astronomy, physics and
geophysics for earth shape determination, geoid model determination, computation of terrestrial mass
displacement, orbit computation of natural and artificial celestial bodies, realization of force standards and
derived quantities and density distribution in the different layers in the upper crust and having considered the
cost of direct gravity survey, the study presents modelling local gravity anomalies from processed observed
gravity measurements for geodetic application in Benin City. A total of 22 points were used. The points were
respectively observed with CHC900 dual frequency GNSS receivers and SCINTREX CG-5 Autograv to obtain
their coordinates and absolute gravity values. The theoretical gravity values of the points were computed on the
Clarke 1880 ellipsoid to obtain their local gravity anomalies. The free air and the Bouguer corrections were
applied to the computed gravity anomalies to obtain the free air and the Bouguer gravity anomalies of the
points. Least squares adjustment technique was applied to obtain the model variables coefficient/parameters, as
well as to fit the fifth-degree polynomial interpolation surface to the computed free air and the Bouguer gravity
anomalies. Kriging method was applied using Surfer 12 software to plot the computed and the models' free air
and Bouguer gravity anomalies. Microsoft Excel programs were developed for the application of the models in
the study area. The Root Mean Square Errors (RMSEs) and the standard errors of the two models were
computed to obtain the dependability, as well as reliability of the models. It is recommended that whenever
either free air or Bouguer gravity anomalies of points within Benin City are to be obtained for application in
applied sciences, the determined models should be applied.

Keywords: Modelling, Free Air, Bouguer, Gravity, Anomalies, Geodetic Application, Benin City

I. INTRODUCTION

The application of local gravity data set in geodesy,
geology, geophysics among others has led to different
ways of sourcing the data. Locally, the data are
obtained by carrying out gravity measurement with a
gravity meter usually known as gravimeter. Globally,
these data are obtained from satellite observation. To
obtain these data locally using the gravimeter requires
points of interest to be selected, selected points are

monumented, carrying out DGPS/GNSS observation,

IJSRST196515 | Received 15 Sep 2019 | Accepted: 09 Oct 2019 | September-October-2019 [6 (5): 144-162 ]

carrying out gravity observation, processing the GNSS
and the gravity observations. The GNSS observations
are processed in the local datum, as well as the local
ellipsoid adopted for geodetic computation in the area
of study. Therefore, the coordinates of the selected
points are obtained in the local datum. The local
geodetic coordinates of the points are used for the
computation of the theoretical, as well as the latitude

gravity of the points. For the standard gravity to be
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local, the computation has to be carried out on the
local datum, as well as the local ellipsoid. The
drift

correction, atmospheric correction, free air correction

processing of gravimeter reading requires

Bouguer correction and terrain correction. The drift is
obtained either by reoccupying previously observed
points or by closing the loop observations at the
reference station. The computation of the gravity
anomalies of the selected points which is the
difference between the absolute gravity values
reduced to the geoid and the latitude gravity
computed on the local ellipsoid requires two basic
corrections such as free air and Bouguer corrections.
Gravity survey is very expensive. It requires the cost
of instruments (GNSS receivers and gravimeter)
hiring, cost of observation (GNSS and gravity
observations), cost of labour and cost of data
processing. According to Mariita (2009), gravity
surveying is a labour-intensive procedure requiring
significant care by the instrument observer. Gravity
instruments require careful levelling before a reading
is taken. In most cases, gravity observation exercise is
normally carried out either by the State or Federal
Government agencies. Usually, if the local gravity
data acquisition exercise is to be undertaken by
individuals, the number of observation points/stations
is very small because of the cost of the survey. With
the few points whose gravity anomalies have been
determined, the gravity anomalies of new points can
be modelled by fitting an interpolation surface to the

points of known gravity anomalies.

The modelling of gravity anomalies from a set of
the

application of Geostatistical interpolation method. It

processed gravity —measurements requires
involves the use of Kriging method. The method

represents a true Geostatistical approach to
interpolating a trend surface of an area. The method
involves a two-stage process where the surface
representing the drift of the data is built in the first
stage and the residuals for this surface are calculated

in the second stage. Applying the Kriging method, the

>

user can set the polynomial expression used to

represent the drift surface.

Gravity surveys have been carried by different
researchers in various parts of the world at different
as well as reliability. Dawod (1998)

established a national gravity standardization network

accuracy,

for Egypt and respectively got RMSEs of 28.55mGal
and 28.38mGal for free air and Bouguer anomalies.
Cattin et al. (2015) carried out a gravity survey for the
of MATLAB

uncertainties of 2.6mGal and 2.8mGal. Also, Yilmaz

development software and got
and Kozlu (2018) compared three Global gravity
models anomalies with observed values in western
Anatolian parts of Turkey and got RMSEs of
15.42mGal to 16.02mGal for free air anomalies and
8.12m@Gal to 110.17mGal for Bouguer anomalies and
standard deviation of 13.45mGal to 13.88mGal for
free anomalies and 8.05mGal to 9.75mGal for Bouguer

anomalies.

Gravity data set is required for application in geodesy,
geodynamics, astronomy, physics and geophysics.
Mickus (2004) also gave the application of gravity data
set in environmental and engineering as follow: (1)
detection of subsurface voids including caves, adits,
shafts, (2) the of

subsidence in surface collapse features over time (3)

mine determining amount
determination of soil and glacier sediment thickness
(bedrock topography), (4) location of buried sediment
valleys, (5) determination of groundwater volume and
changes in water table levels over time in alluvial
basins, (6) mapping the volume, lateral and vertical
extent of landfills, (7) mapping steeply dipping
contacts including faults and (8) determining the
location of unexploded ordinances. According to
Oluyori and Eteje (2019), since not all points can be
observed or visited physically on the ground, the need
for prediction/interpolation to obtain acceptable
data/information is very important for decision
making and analysis. In order for scientists and

engineers in the above mentioned fields to carry out
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their studies and solve problems relating to the
environment and the earth itself which require the
application of gravity data in Benin City, this study
has determined the absolute gravity values of some
selected points, computed their local gravity
anomalies and fitted an interpolation surface to enable
the gravity anomaly of any point of known
coordinates to be determined by

interpolation/prediction =~ within = Benin  City.
Consequently, the study presents modelling local
gravity anomalies from processed observed gravity

measurements for geodetic applications.

1.1 The Study Area

The study area is Benin City. It is the capital of Edo
State in southern Nigeria. It is located in the southern
part of the state. It consists of three Local
Government Areas, Oredo LGA, Ikpoba Okha LGA
and Egor LGA. Benin City is bounded at the north by
Ovia North and Uhunmwode Local Government
Areas, the west by Orhionmwon LGA, the east by
Ovia South West LGA and the south by Delta State. It
lies between latitudes 06° 01' 54"N and 06° 25' 35"'N
and longitudes 05° 26' 23"E and 05° 50" 05"E. It
occupies an area of about 1,204 square kilometres
with a population of about 1,749,316 according to
2019 projection. Figures 1a and 1b show the map of
the study area. The study area topography is relatively
flat.
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Figure 1a: Map of Edo State Showing Benin City
Source: Edo State Ministry of Lands and Surveys,
Benin City
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Figure 1b : Map of Benin City
Source: Edo State Ministry of Lands and Surveys,
Benin City.
1.2 Application of Gravimetric Data in Geosciences
The applications of gravity data set in applied sciences
such as geodesy, geodynamics, astronomy, physics and

geophysics as given by Dawod (1998) are in Table 1:
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Table 1: Gravimetric Application in Applied Sciences

Field Application of Gravimetry

The gravity field modelling is crucial
for deriving geometrically-defined
quantities from the geodetic
observation.

If the distribution of the gravity
Geodesy values on the surface of the Earth is
known, the shape of this surface may
be determined.

The most important reference
surface for height measurements, the

geoid, is a level surface of the gravity
field.

Temporal gravity changes discovered
by repeated gravity observations

Geodynamics | represent important information of
the computation of terrestrial mass

displacement.

The terrestrial gravity field is
Astronomy required for the orbit computation of

natural and artificial celestial bodies.

Gravity is needed in physical

) laboratories for the realization of
Physics .
force standards and derived

quantities.

Gravimetric data has essential

. information about the density
Geophysics o . )
distribution in the different layers in

the upper crust.

1.3 Cost of Gravity Observation and Processing

As mentioned earlier, the cost of a gravimetric survey
is divided into the cost of instruments hiring, cost of
observation, cost of labour and cost of data processing.
The breakdown of international cost of gravity data
acquisition and processing as given by Mariita (2009)
consists of two components (Gravity meter rental and
consulting services). The cost of instrument hire
depends on the type of instrument (gravimeter). The
consulting component consists of a gravity survey
(data station data

collection only), surveying,

processing (Bouguer gravity anomalies) and data

processing and interpretation (see Table 2).

Table 2: Typical International Costs for Gravity

Surveys
Service Costs
Gravity Meter Rental
$50-60/day
Lacoste and Romberg model G plus $240-270
mobilization

$70-100/day
plus $240-270

mobilization

Lacoste and Romberg model D

$100-130/day

Scintrex CG3-M Autograv plus $240-270

mobilization
$45-55/day
Portable GPS Receivers plus $90-110
mobilization
Consulting Services
Gravity survey (data collection $900-
only) 1100/day

Station surveying $300-350/day

Data processing (Bouguer gravity $200-300/d
- a'y'

anomalies)

Data processing and interpretation | $300-400/day

Source: Mariita (2009)

1.4 Basics of Gravity

According to Spongler and Libby (1968), the theory
of gravity surveying is directly dependent on
Newton’s law of gravity. Newton’s Law of Gravitation
states that between two bodies of known mass the
force of attraction (F) is directly proportional to the
product of the two masses (m:and mz) and inversely
proportional to the square of the distance between
their centres of mass (%) (Ismail, 2015). This implies
that the smaller the distance (separation) (z) between
the two masses (m:and mz), the greater the force of

attraction between them (m:and my) (Equation (1)).
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F=ce 1)

Where,

F=TForce of attraction, expressed in Newton (N)
m,m, = Masses of the body, expressed in kg

r = Distance between the two masses in metres

G =6.673 x10 ™ m®kg *s * Gravitational constant

From Newton's second law of motion,

F =ma (2)
F F m
a=—=—=G— (3)
m m r
m
But a=g-= G r—2 (4)
Also, density is mass per unit volume,
m
d=—=m=dv (5)
\"
Substituting equation (5) into (4), gives
dv
9=G > 6)

Where,

a= Acceleration (ms?)
d = Density (kgm)
v= Volume (m3)

&g = Acceleration due to gravity

According to Saibi (2018), the c.g.s unit commonly
used in gravity measurement is the milliGal: 1 mGal =
103 Gal = 10®*cm s? = 105ms?=10ums . In gravity

surveys, commonly, mGal is used.

Equation (6) implies according to Spongler and Libby
(1968) the

proportional to the product of density and volume of

that value of gravity is directly
a mass (earth materials beneath the gravimeter) and
inversely proportional to the square of the distance
from the attractive body. As the earth is not perfectly
homogeneous, spatial variations of gravity are also a
function of latitude and the adjacent terrain. At the
equator, the value of gravitational acceleration on
Earth’s surface varies from 9.78 m/s? to about 9.83

m/s? at the poles (Figure 2) (Ismail, 2015).

g=083ms” )

_F

g=078ms”

Increased Radius
_ﬁg

Earth’s Rotation
_ﬁg

\ Excess Mass

Figure 2: Gravity at the Equator and the Pole Source: Ismail (2015)

1.5 Corrections to Gravity Observations
1.5.1
According to Valenta (2015), the tidal correction

Tide Correction

accounts for the gravity effect of Sun, Moon and large
planets. Modern gravity meters compute the tide
effects automatically. These background variations
can be corrected for using a predictive formula

(Equation (7)) which utilises the gravity observation

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

position and time of observation (Mathews and
McLean, 2015).

rt = rc + gtide (7)
Where,

I, = Tide correction reading in #mS 2

I, = Scale factor correction reading in £ms ™
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Oiqe = Farth Tide Correction (ETC) in zms™

1.5.2 Drift Correction

Gravimeters are sensitive  instruments.

very
Temperature changes and elastic creep in springs
cause meter readings to change gradually with time
even if the meter is never moved (Saibi, 2018).
Mathews and McLean (2015) also explained that the
most common cause of instrument drift is due to the
extension of the sensor spring with changes in
temperature (obeying Hooke’s law). To calculate and
correct for daily instrument drift, the difference
between the gravity control station readings (closure
error) is used to assume the drift and a linear
correction is applied as given in equation (8)
(Mathews and McLean, 2015).

ID = Fes2 = Teat /tCSZ _tcsl (8)
Where,
ID = Instrument drift in £ms? / hour

I, = Control station second reading in x«mSs 2

r

.4 = Control station first reading in ms~
t

o2 = Control station second time

t., = Control station first time

1.5.3 Atmospheric Correction

As stated by Mathews and McLean (2015), the gravity
effect of the atmosphere above the reference datum
can be calculated with an atmospheric model and is
subtracted from the normal gravity. The model for

the computation of the atmospheric correction is

AC =8.74—0.00099.H -+ 0.0000000356 .H* (9)
Where,
AC = Atmospheric correction in gravity units

H = Elevation above the reference datum in metres

1.5.4 Free Air Correction

If the gravity station is located in height /7 above the
reference surface, typically mean sea level, the free air
reduction considers the decrease of gravity with
increasing heights. If the earth is considered as a point

mass, its gravity will decrease inversely with the

square of the distance to the earth’s centre of mass.

The formula to calculate the magnitude of the

reduction in practise is

Opp = _29 H, =-308.6HuGal
ro°’ (10)

=—0.3086 HmGal

Where,

H = Station orthometric height in metres

& = Mean value of gravity (980500 mGal)

r=Mean radius of the Earth

1.5.5 Bouguer Correction

Free-air correction does not take into account the
mass of rock between measurement station and sea
level. The Bouguer correction, (,, accounts for the
effect of the rock mass by calculating extra
gravitational pull exerted by rock slab of thickness A
and mean density p (Saibi, 2018). To compute the
Bouguer correction, equation (11) (Nasuti ez al, 2010)
is applied.

gg = 22GpH, =0.0419 pH mGal

Where,

p = Density = 2670 kg/m?3 (Mirdla et al, 2017)

G = Universal gravitational constant

(11)

H = Station orthometric height in metres

1.5.6 Elevation Correction
The combination of the free air and the Bouguer

Corrections gives the elevation correction ( Jg ). It is

computed using

Oec = —[279 - ZﬂGp:|H .mGal

=—(0.3086 —0.0419 p)HmGal

(12)

1.5.7 Terrain Correction

The terrain correction accounts for variations in
gravity values caused by variations in topography near
the observation point. The correction accounts for the
attraction of material above the assumed spherical cap
and for the over-correction made by the Bouguer
correction when in valleys. The terrain correction is

positive regardless of whether the local topography
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consists of a mountain or a valley (Mathews and
McLean, 2015). The method of computing terrain
corrections is very tedious. It requires the application
of the software that makes use of digital terrain
models (DTM) available from government or third-

party sources.

1.6 Normal Gravity

The normal or theoretical gravity value at a
geographic location is calculated using the assumption
that the Earth is a regular homogeneous ellipsoid of

rotation (the reference ellipsoid) (Murray and Tracey,

(1+0.00182202 113732433 sin > ¢)

2001). Gravity values vary with latitude as the earth is
not a perfect sphere and the polar radius is much
smaller than the equatorial radius. The effect of
centrifugal acceleration is also different at the poles
versus the equator (Mathews and McLean, 2015). The
closed-form of the Clarke 1880 ellipsoid Gravity
Formula is used to approximate the theoretical gravity
at each station location and essentially produce a
latitude correction in this study. The model for the
computation of theoretical gravity on the Clarke 1880
ellipsoid whose derivation details are given by Eteje et
al (2019) is

=0.780519381

gT Clarkel880

‘Where,

Orclarkasso = Theoretical gravity on the Clarke
ellipsoid

¢ = Station latitude

1.7 Gravity Anomaly

The gravity anomaly AgQ, is the difference between
the observed gravity value (g) reduced to the geoid,
and a normal, or theoretical, computed gravity value

(7,) at the mean earth ellipsoid, where, the actual

gravity potential on the geoid equal the normal
gravity potential at the ellipsoid, at the projection of
the same terrain point on the geoid and the ellipsoid
respectively, that is (Dawod, 1998)
Ag=9-7,

Considering the nature of the topography of the earth

(14)

surface, which is irregular in shape, there are two
basic types of gravity anomalies (free air and Bouguer

anomalies).

1.7.1 Free Air Gravity Anomaly

Free air gravity anomaly is obtained by applying the
free air correction to the difference between the
observed gravity reduced to the geoid and the
theoretical gravity computed on a specified ellipsoid.
The model for the computation of the free air

anomaly as given by Murray and Tracey (2001) is

(1-0.00680351 145465242 sin? ¢)*?

}ms'2 (13)

AGQep = (9ops — 7, +0.3086 H)mGal
Where,

AQ = Free air anomaly

(15)

Jops = Observed gravity
7, = Theoretical/Normal gravity

H = Orthometric height

1.7.2 Bouguer Gravity Anomaly

There are two types of Bouguer Gravity Anomaly: the
simple and the complete Bouguer gravity anomalies.
In simple Bouguer gravity anomaly computation, the
topographic/terrain effect is not considered. The
simple Bouguer gravity anomaly is obtained by
applying the Bouguer correction only to the free air
gravity anomaly. The model for the computation of
the simple Bouguer gravity anomaly is given by
Murray and Tracey (2001) as

AQss = (Agg, —0.0419 pH)mGal (16)
Where,

AQ g = Simple Bouguer gravity anomaly

p = Density

The complete Bouguer gravity anomaly computation
is done by applying the terrain correction to the

simple Bouguer gravity anomaly. Mathews and
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McLean (2015) gave the model for the computation of
the complete Bouguer gravity anomaly as
AQcs = (Aggs +TC)MGal

Where,

AQ = Complete Bouguer gravity anomaly

(17)

7C = Terrain correction

1.8 Kriging Method of Interpolation

Kriging is an interpolation method that can produce
predictions of unobserved values from observations of
its value at nearby locations. Kriging confers weights
for each point according to its distance from the
unknown value. Actually, these predictions treated as
weighted linear combinations of the known values
(Jassim and Altaany, 2013). Kriging method is more
accurate whenever the unobserved value is closer to
the observed values (Van-Beers and Kleijnen, 2003;
Jassim and Altaany, 2013). The effectiveness of
Kriging depends on the correct specification of several
parameters that describe the semivariogram and the
model of the drift (i.e., does the mean value change
over distance). Because Kriging is a robust
interpolator, even a naive selection of parameters will
provide an estimate comparable to many other grid
estimation procedures. According to Ozturk and Kilic
(2016), the basic equation used in the Ordinary

Kriging is
N

Z(So) = Zﬂ“iz(si)
i=L

Where,
Z(S;) = Measured value at the ith location

(18)

A; = Unknown weight for the measured value at the
ith location

(s,) = Estimation location

N = Number of measured values

With Kriging method, the value Z(SO) at the point S,

where the true unknown value isZ(S,), is estimated

by a linear combination of the values at N
surrounding data points (Borga and Vizzaccaro 1996;

Ozturk and Kilic, 2016). This study applies the kriging

interpolation method to plot the gravity anomalies

contour maps using Surfer 12 software.

1.9 Polynomial Interpolation

For the polynomial interpolation method, it is
necessary to determine a polynomial that has the
property to go through some data points by using
different methods. This method is used to determine
the general trend of the values of a polynomial
function z = f (x, y) for a certain area. Polynomials can
vary for the number of the degree, representing
different geometric surfaces: a plane, a bilinear surface
surface, another

(etc.) quadrant area, a cubic

appropriately defined area. In addition to the
variables (x, y), the maximum power of the
polynomial equation of these variables may represent
2013). The

example of the use of the interpolation method in

other parameters (Dumitru er al,

gravimetric study is that of Kaye (2012) who applied
the polynomial interpolation method for interpolation
of gravitational waveform. The general form of a
spatial surface defined by a polynomial of order n + m
is (Dumitru et al, 2013.

f(X,Y) =gy +a,0X + 8,y + 8, XY + 8o X* +
2 3 2 2
A,y +a,X° +a, X’y +a,xy’ + (19)
3 m,,n
a‘OSy +"'+amnx y
Where,

a,,, = Coefficients of the variables (x, y)

m =Degree of xthe function f (x, y)
n = degree of the variable y of the function f (x, y)

Equation (19) is a polynomial of order m + n which
describes the tendency of a surface determined by a
set of m+ n+1 points. According to Eteje er al. (2019),
the accuracy of the polynomial surface is highest
when the number of observation points is equal to the
number of the model terms. Since 22 points were
chosen and the fifth-degree polynomial surface has 22
terms, the fifth-degree polynomial model was chosen.
The fifth-degree polynomial interpolation model
given by Eteje er al. (2019) is
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N=a,+aX+ayY+aXY+a,X*+aY?+a,X?Y?+a, X2 +

aXY? +a X% +a,Y°® +a, X% +a,X°% % +a, XY+

(20)

a XY®+a, X +a,Y*+a, XY +a, XY +a,X°+a,Y°

‘Where,
Y =ABS(y-Y,)
X =ABS(X—X,)

y = Latitude of observed station
X = Longitude of observed station

Y, = Latitude of the origin (average of the Latitudes)

X =

o Longitude of the origin (average of the

Longitudes)

1.10 Observation Equation Method of Least Squares
Adjustment
The fitting of polynomial interpolation surface to a set

the

parameters (variable coefficients) to be computed. The

of gravity data/anomalies requires model

computation of these coefficients is done by

observation equation method of least squares
adjustment technique. The functional relationship
between adjusted observations and the adjusted
parameters as given by Eteje and Oduyebo (2018) is:
L, =F(X,) (21)
Where, L, = adjusted observations and X, = adjusted

parameters. Equation (21) is a linear function and the

general observation equation model was obtained.

The system of observation equations is presented by

matrix notation as (Ono et al., 2018):
V=AX-L

‘Where,

A = Design Matrix,

(22)

X = Vector of Unknowns
L = Observation Matrix.
V =Residual

The residual, V which is the difference between the
estimate and the observation is usually useful when
applying least squares adjustment technique for the
determination of gravity anomaly interpolation model

parameters since it is equal to the difference between

the model gravity anomaly and the computed gravity
anomaly of the points. So, it can be used as a check.

The unknown/model parameter is computed as
X =(ATA)ATL
Where,

(AT A)™ = Inverse of the normal matrix

(23)

The step by step procedures for the computation of

the polynomial interpolation model Coefficients (a,,,)

of the variables (x, y) are detailed in Eteje and
Oduyebo (2018).

1.11 Reliability of the Model

The reliability/accuracy of the gravity interpolation
model is obtained using the Root Mean Square Error,
RMSE index. To evaluate the reliability of the model
accuracy, the gravity anomalies of the points from the
model are compared with their corresponding
computed gravity anomalies from the processed
gravity observations to obtain the gravity anomaly
residuals. The gravity anomaly residuals and the total
the
computation of the RMSE, as well as the accuracy of
the model. The Root Mean Square Error, RMSE index

for the computation of the gravity interpolation

number of selected points are used for

model accuracy as given by Yilmaz and Kozlu (2018)

1S

RMSE = i\/ % Z (6AG resiaua)” 24)

i=1

Standard (SE) is another measure of

accuracy/reliability and it computed as

1 &
SE = i\/_ Z (5Ag Residual)2

n-143

error

(25)

5Ag Residual — Ag Computed Ag Model)

AQ computed = Computed gravity anomaly
AQy104e= Model gravity anomaly

n = Number of Points
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II. METHODOLOGY

The adopted methodology is divided into station
selection; data acquisition which consists of GNSS and
gravity observations; data processing which comprises
processing of the GNSS and the gravity observations
and results presentation and analysis which also
consists of the presentation and analysis of the

processed GNSS and gravity observations.

2.1 Station Selection

A total of 22 points were used in the study. The points
consisted: 1 reference station at the Benin City
Airport whose absolute gravity value was known and

21 new points which were chosen along the major

roads of the City. The roads which the chosen points
affected are: Ring Road (RR), Sapele Road (SR),
Airport Road (AR), Ekeuan Road (EK), Siluko Road
(SLK), Mission Road (MR), Aduwawa Road (AD),
First East Circular Road (UU), Urubi Road (UU),
Uselu Road (UU), and Akpakpava-Agbor Road (AK)
(see Figure 3). The chosen points also included 2
primary control stations (XSU92 located at Edo
College and XSU100 located within the School of
Nursing premises, along Sapele Road). The points
were chosen knowing quite full well that their spatial
distribution would not affect the accuracy of the
models, opined by (2019).

Oluyori and Eteje

S
SLENE e

*rEns

2 m)

& X351

Figure 3: Selected/Observed Points Network (Not to Scale)
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2.2 Data Acquisition
The data acquisition stage consisted of the GNSS and

the gravity observations.

2.3 GNSS Observation

The GNSS observation was carried out using five CHC
900 dual frequency receivers to obtain the coordinates
of the chosen points. During the observation, the base
receiver was set at the first order control station (XSU
92) which was located at Edo College (see Figure 4)
and the rover receivers were set at the new points (see

Figure 5).

Figure 5: Rover Receiver at One of the Chosen Points
at the Frontage of Central Baptist Church, Ring Road

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

2.4 Gravity Observation

The gravity observation was done to obtain the
gravimetric data of the chosen points. The observation
was carried out in seven different loops with
SCINTREX CG-5 Autograv (The accuracy of the
meter as given by Lederer (2009) is 2.1+1.1uGal). Each
loop observation started from and closed on the
reference station at the Benin City Airport (see
Figures 6, 7 and 8). The observation was carried out
by an expert (a Geophysicist from Mountain Top
University, Ogun State).

Figure 6: Gravimeter at Reference Station (Benin City
Airport)

Figure 7: Gravimeter at Control Station XSU92
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Figure 8: Gravimeter at Station XSU100

2.5 Data Processing
The

Compass Post-processing software in Minna datum to

GNSS observations were processed using
obtain the coordinates of the points. The gravity
observations were processed using gravity processing
software. The processing was also done by the
Geophysicist to obtain the free air and the simple
Bouguer gravity anomalies of the points. The normal
gravity values of the points were computed using
equation (13). The tide, drift, atmospheric, free air
and Bouguer corrections were respectively computed
using equations (7) to (11). The gravity anomalies
were computed with equation (14) while the free air
and the Bouguer gravity anomalies were respectively

computed using equations (15) and (16)

2.6 Fitting of the Polynomial Interpolation Surface to
the Computed Gravity Anomalies

The fifth-degree polynomial interpolation surface
(equation (20)) was fitted to the free air and the
Bouguer gravity anomalies to enable free air and
Bouguer gravity anomalies of points within Benin

City to be determined by interpolation. The fitting

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

was done with least squares technique by computing
the models (free air and Bouguer gravity anomalies
the

coefficients using equation (23). The free air and the

models) parameters, as well as variable

Bouguer gravity anomalies interpolation models

parameters are Computed as:

Free Air Gravity Anomalies Model Parameters

a, 1098.24679
a, — 4910062195
a, —182388.88011
a, 9577520 .81692
a, — 605935 .36770
a 14080886 .81411
a, — 736667193 .50972
a, — 359029386 .02884
a, — 275295979 .67158
a, 128130100 .53954

Xen=|ay, |=| -466538402 .88725
a,, 7700378168 .30738
a, | | -6032715803 6.07167
a, 9734499598 1.10212
a, 8311609910 .08958
a. | | —3247514655 .06618
a, 5070315649 29619
a, | | —3455033299 6.58047
a, | |-1254374588 50.30718
a, 2167422010 8.55918
a, ) | —1666154930 4.39348
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Bouguer Gravity Anomalies Model Parameters

a, 720.88652
a, —30490.57621
a, —~115672 55756
a, 6052323 41734
a, — 431327 66735
a, 8961465 .06446
a, — 366547020 .96524
a, — 227454549 21338
a, 173367305 .29814
a, 82490912 .01623

X, =|a, |=| —298262881 .41882

a, 4820674900 .00641
a, | |-4244413584 4.42169
a, | | 6535968349 0.09077
a, 5100244439 81705
a, | | —2061419892 .95478
a 3847676000 .09322
a, | |-1998634916 6.48964
a, | |-8073523491 5.79854
a, | | 1351268556 9.18198
a,,) | —1076361750 8.23694

The computed free air and Bouguer gravity anomalies
model parameters, as well as the variable coefficient,
were substituted accordingly into equation (20) and
Microsoft Excel programs were developed for the two
models. Using the two models, the free air and
Bouguer gravity anomalies of the points were
obtained by interpolation. And this is known as the
model gravity anomaly.

The reliability, as well as the RMSE and the standard
errors of the two models, were respectively computed

using equations (24) and (25).
ITI. RESULTS PRESENTATION AND ANALYSIS

Figures 9 and 10 respectively show the contour plots
of the computed and the model free air gravity
anomalies. This was done to present graphically the

fit of the polynomial surface to the computed free air

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

The

interpolation model is its ability to reproduce exactly

gravity anomalies. dependability of an
the values of the gravity anomalies of the points to
which the surface was fitted. It can be seen from
Figures 9 and 10 that the contour plots of the
computed and the model free air gravity anomalies
are truly identical in shape which implies the high

degree of consistency of the model.

5.54 5.56 5.58 56 5.62 5.64 5.66 5.68

Figure 9: Contour Plot of Computed Free Air Gravity

Anomalies

5.54 5.56 5.58 5.6 5.62 5.64 5.66 5.68

Figure 10: Contour Plot of Model Free Air Gravity

Anomalies
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Again, Figure 11 presents the plot of the computed
and the model free air gravity anomalies of the chosen
points. This was also done to show graphically the
agreement between the computed and the model free
air gravity anomalies, as well as the fit of the
interpolation surface to the computed free air gravity
anomalies. It can also be seen from Figure 11 that the
plotted computed and the model free air gravity
anomalies have identical shapes. This again shows the

high dependability of the model.

Again, Figure 11 presents the plot of the computed
and the model free air gravity anomalies of the chosen
points. This was also done to show graphically the
agreement between the computed and the model free
air gravity anomalies, as well as the fit of the
interpolation surface to the computed free air gravity
anomalies. It can also be seen from Figure 11 that the
plotted computed and the model free air gravity
anomalies have identical shapes. This again shows the

high dependability of the model.

1200.0000000

= 1000.0000000
g 800.0000000
z 600.0000000
= 400.0000000
= 200.0000000 *
@ 0.0000000
e 1/2/3|a|5|6|7|8|9/10/11/12/13[14/15 1617|18 1920[21|22
—@—MODEL FREE AIR ANOMALY |38(34|27|37|30(23|23|28|39|39(48(|35[38(|43 2538 40|39|42(|35[28(31
—e— COMPUTED FREE AIR
ANOMALY 38/35/27(37[30|23|33[38(|39|39/48|35|38(43 2538 39|39|42(35[28(31

Figure 11: Plot of the Computed and Model Free Air Gravity Anomalies

Figures 12 and 13 respectively present the contour
plots of the computed and the model Bouguer gravity
anomalies. This was also done to show graphically the
fit of the polynomial surface to the computed Bouguer
gravity anomalies. It can again be seen from Figures
12 and 13 that the contour plots of the computed and
the model Bouguer gravity anomalies are truly
identical in shape which implies the high degree of

consistency of the model.

5.56 5.68

Figure 12: Contour Plot of Computed Bouguer

5.58 56 5.62 5.64

5.66

Gravity Anomalies
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5.66

5.56 5.58 5.6 5.62 5.64 5.68

Figure 13: Contour Plot of Model Bouguer Gravity

Anomalies

Also, Figure 14 presents the plot of the computed and
the model Bouguer gravity anomalies of the observed
points. This was as well done to show graphically the
agreement between the computed and the model
Bouguer gravity anomalies, as well as the fit of the
interpolation surface to the computed Bouguer gravity
anomalies. It can as well be seen from Figure 14 that

the plotted computed and the model free air gravity
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anomalies have identical shapes. This also shows the
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high reliability of the model.
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Figure 14: Plot of the Computed and Model Free Air Gravity Anomalies

Figure 15 presents the plot of the model free air and
the Bouguer gravity anomalies. This was done to
compare the shape of the surfaces of the two models.

From Figure 15 it is seen that the surfaces of the two

(free air and Bouguer gravity anomalies) models are
identical in shape. This implies that the two models

are representing the same terrain/topography.
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Figure 15: Plot of the Free Air and the Bouguer Model Gravity Anomalies

Table 3 presents the minimum and the maximum
model free air and Bouguer gravity anomalies in mGal.
This was done to present the ranges within which free
air and Bouguer gravity anomalies can be determined
by interpolation in Benin City using the two models.
It can be seen from Table 3 that the minimum and the
maximum model free air and Bouguer gravity
anomalies are respectively 230.13943mGal
483.43279mGal, 171.82527mGal

332.57248mGal. This implies that free air and Bouguer

and
and and
gravity anomalies can be respectively interpolated
with the models within the ranges of 230.13943mGal
to  483.43279mGal 171.82527mGal
332.57248mGal.

and to
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Table 3: Minimum and Maximum Model Free Air and

Bouguer Gravity Anomalies

MODEL
GRAVITY MINIMUM | MAXIMUM
ANOMALY (mGal) (mGal)
FREE AIR 230.13943 483.43279
BOUGUER 171.82527 332.57248

Table 4 shows the computed free air and Bouguer
anomalies models RMSE and standard errors. This was
done to present the reliability, as well as the accuracy
of the two (free air and Bouguer) gravity anomaly
interpolation models. From Table 4, it can be seen that
the RMSE and the standard error of the free air

gravity anomaly model are respectively 2.331mGal
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(2.331x10°ms?) and 2.385mGal (2.385x10°ms?)

while those of the Bouguer gravity anomaly model are
1.453mGal  (1.453 x10°ms™?)
1.487mGal (2.331x10 *ms?) . The obtained accuracy

respectively and

for the two models agree with the ones achieved by
Dawod (1998), Cattin et al (2015), and Yilmaz and

Kozlu (2018) in their studies. This shows the high
reliability, as well as dependability of the models. The
high reliability of the models resulted from the fifth-
degree polynomial model, whose number of terms is

equal to the of the observation points as detailed in
Eteje et al (2019).

Table 4: Computed Free Air and Bouguer Anomalies Models RMSE and Standard Errors

COMPUTED AND MODEL GRAVITY
STATION ANOMALY DIFFERENCE (mGal) A? B
FREE AIR (A) BOUGUER (B)
RRO1 0.16912 0.10544 0.028601430 | 0.011118558
AR02 8.72075 5.43749 76.051422786 | 29.566283226
ARO4 0.09730 0.06067 0.009467704 | 0.003681229
Uu08 0.43494 0.27119 0.189168682 | 0.073544158
XSU100 0.02087 0.01302 0.000435669 | 0.000169512
SR06 0.00076 0.00048 0.000000583 | 0.000000227
SKO03 -0.30792 -0.19199 0.094813842 | 0.036860377
Uu06 0.30428 0.18972 0.092587916 | 0.035995433
XSU92 -0.24265 -0.15129 0.058876702 | 0.022889941
Uu04 -0.06481 -0.04040 0.004199750 | 0.001632441
Uuo1 -0.00618 -0.00385 0.000038157 | 0.000014839
AKO3 0.14182 0.08843 0.020113573 | 0.007820100
AKO5 0.00178 0.00111 0.000003174 | 0.000001229
ADO3 0.00973 0.00606 0.000094732 | 0.000036773
MRO3 0.04358 0.02718 0.001899588 | 0.000738604
EKS -0.25472 -0.15883 0.064884492 | 0.025225808
SLKO1 -3.31756 -2.06854 11.006182692 | 4.278856636
SLK03 -0.00539 -0.00336 0.000029006 | 0.000011287
SLKO5 -0.00145 -0.00090 0.000002098 | 0.000000814
EK02 -0.09774 -0.06094 0.009553030 | 0.003714245
EKO05 -0.00156 -0.00097 0.000002422 | 0.000000946
AIRPORT -5.64498 -3.51972 31.865790402 | 12.388395235
RMSE (mGal) = 2.331 1.453
STANDARD ERROR (mGal) = 2.385 1.487

IV. CONCLUSIONS AND RECOMMENDATIONS

Having considered the application of gravity data in
various fields such as geodesy, geology, geophysics,

engineering among others, the study has modelled the

free air and Bouguer gravity anomalies of Benin City

and made

the

recommendations.
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conclusions

and
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The study has determined the gravity data of 22
points in Benin City from observed gravity
measurements.

The obtained gravity data are termed local
gravity anomalies as the theoretical gravity of the
points were computed on the local ellipsoid
(Clarke 1880 ellipsoid) adopted for geodetic
computation in Nigeria.

It has also developed Microsoft Excel programs
for the application of the models (free air and
Bouguer gravity anomalies models) in the study
area.

The computed Root Mean Square Errors (RMSEs)
and the standard errors of the two models show
high dependability, as well as the reliability of
the models.

The study has recommended that whenever
either free air or Bouguer gravity anomalies of
points within Benin City are to be obtained for
application in the field of geodesy, geology,
geophysics and engineering, the determined
models should be applied.

The the
application of the models in the study area, the

study also recommends that in

local geographic coordinates of points of interest
should be used.
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ABSTRACT

Nowadays, Polymer composites are frequently used for engineering applications such as aerospace, automotive

and marine industries. The present research is on evaluation of wear properties of epoxy resin composite

fabricated using alumina (A1203) in 5wt% and Silicon Carbide (SiC) in 5-15 wt% in steps of 5 wt% as fillers for

testing purpose. The tribological properties such as dry sliding wear characteristics have been evaluated by

conducting wear tests using Pin-on-Disc wear testing setup for sliding speed (200/300/400 rpm) and sliding load

(20/30/40 N). The wear properties are analyzed using Taguchi’s Design of Experiments and Analysis of Variance

(ANOVA) techniques. From the statistical analysis it is found that the 15wt% of SiC is major factor influencing

the wear resistance of the composite material. Finally regression analysis has been carried out to build

regression model to predict the wear rate of the composite material under different sliding conditions.
Keywords : Alumina, Silicon Carbide, Taguchi’s, ANOVA

I. INTRODUCTION

The fast grooving technology has created demand for

newer materials particularly for structural
applications which has improved physical and
mechanical properties and which can be performed at
highly corrosive environment, high temperature and
pressure. Composites are the materials of choice,
which are basically multifunctional materials having
unprecedented physical and mechanical properties
that can be tailored to meet the requirements of a
particular application. There has been a tremendous
achievement in the science and technology of
These

materials have greatly improved since the 1970s and

composite material in recent times [1].

their use has expanded rapidly in the world of

industry. Their contribution is essential to different

IJSRST196516 | Received 20 Sep 2019 | Accepted : 10 Oct 2019 | September-October-2019 [ 6 (5) : 163-170 ]

leading industry sectors. They are used because of
their low mass and exceptional performance. Many
composites used today are at the leading edge of
materials technology with performance and costs

justifying their ultra- demanding applications [2].

Among the thermosetting polymers, epoxy resins are

the most widely wused for high-performance
applications such as, matrices for fiber reinforced
composites, structural adhesive, coating and other
Epoxy

characterized by excellent mechanical and thermal

engineering  applications. resins  are
properties, high chemical, and corrosion resistance,
low shrinkage on curing and the ability to be

processed under a variety of conditions [3].
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Rajesh et al. [4] fabricated the epoxy and polyester
resin composites mixing aluminum oxide, silicon
carbide with silicon carbide with different proportion
of Al:Os and SiC along with GFRP. SiC remains one
of the most explored conventional reinforcement for
the development of AMCGs [5].

weight saving structural and tribological applications,

Its suitability for

and appeal as coatings in metal substrates and heat
sink components in microelectronics and electronic
packaging applications [6-8] has helped to preserve it
as first choice reinforcement material for AMCs.
However, its relatively prohibitive cost and limited
availability remain some concerns from a third world

perspective.

Now-a-days specific fillers/additives are to enhance
and modify the quality of composites as these are
found to play a major role in determining the
physical properties and mechanical behavior of the
composites. For many industrial applications of filler
reinforced epoxy composites are in use. Information
about their mechanical behavior is great importance.
Therefore, this work presents an experimental study
of the evaluation of wear behavior of SiC-alumina

filled polymer matrix composites.

II. MATERIAL AND METHODS

Composites are made of reinforcing fibers or fillers
and matrix materials. Matrix surrounds the fibers and
thus protects those fibers against chemical and

environmental attack.

The matrix material system selected is an Epoxy resin
(LAPOX L-12 with density 1.16 g/cm?®) supplied by
Suntech Fibers, Bangalore, India. The two fillers
chosen were Silicon- (SiC) and aluminum oxide
(AI203). The average particle size of SiC and Al203

micro particles are about 10 um size.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

A. COMPOSITE FABRICATION

The fabrications of all composite specimens used in
this work were manufactured by “Casting and Curing”
technique. The process of manufacturing a composite
product has been split into a number of different
stages. Fabrication is done by mixing a measured
amount of pure epoxy resin to a known amount of
hardener in the ratio of 10:1.2 with gentle stirring to
minimize formation of air bubbles. A releasing agent
is used to facilitate easy removal of the composite
from the mould after curing. The epoxy is mixed
with calculated weight percentage of SiC and AlOs
with constant stirring. Then the mixture is poured
into the moulds. Then the cast of each composite
after 12 hr of impregnation and dried for 2 hr at 100°
C in an oven after curing. The epoxy is mixed with
calculated weight percentage of SiC and Al203 with
constant stirring. Then the mixture is poured into the
moulds. Then the cast of each composite after 12 hr
of impregnation and dried for 2 hr at 1000 C in an
oven. Specimens of suitable dimension are cut for
physical characterization and mechanical testing.
Utmost care has been taken to maintain uniformity
and homogeneity of the composite. All composite
samples with particulate fillers of fixed weight
percentage are fabricated by the same technique.
Composites having 0%SiC-5%A1203, 5%SiC-5%A120s,
10% SiC-5% AI203 and 15% SiC-5% ALOs are
fabricated and prepared for conducting mechanical

testing.

III. RESULT AND DISCUSSION

A. Evaluation of Wear Properties using Taguchi
Method

The Taguchi technique is a powerful design of
experiment tool for acquiring the data in a controlled

way and to analyze the influence of process variable

164



Mohammed Asif Kattimani et al Int / Sci Res Sci Technol. September-October-2019; 6 (5) : 163-170

over some specific variable which is unknown
function of these process variables and for the design
of high quality systems. This method was been
successfully used by many researchers in the study of
wear behavior of aluminum metal matrix composites
[9-15]. Taguchi creates a standard orthogonal array to
accommodate the effect of several factors on the
target value and defines the plan of experiment. The
Taguchi method, which is effective to deal with
responses, was influenced by multi-variables. This
method drastically reduces the number of
experiments that are required to model the response
function compared with the full factorial design of
experiments. The major advantage of this technique
is to find out the possible interaction between the
parameters. The Taguchi technique is devised for
process optimization and identification of optimal
combination of the factors for a given response. This
technique is divided into three main phases, which
encompasses all experimentation approaches. The
three phases are:

1) The planning phase

2) The conducting phase

3) The analysis phase

Planning phase is the most important phase of the
experiment. This technique creates a standard
orthogonal array to accommodate the effect of several
factors on the target value and defines the plan of
experiments. The experimental results are analyzed
using analysis of means and variance to study the

influence of factors.
TABLE I. FACTORS AND THEIR LEVELS

TABLE II. L27 (313) ORTHOGONAL ARRAY OF

Symbol Factor Level1l | Level2 | Level 3
L Normal 20 30 40
Load ( N)
S Sliding 200 300 400
Speed (rpm)
F SiC content 5 10 15
(Wt %)
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TAGUCHI

Tr